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1. INTRODUCTION – SYSTEM DESCRIPTION 
 
 
1.1. The MELiSSA Project 

 

MELiSSA is the acronym for Micro-Ecological Life Support System Alternative. This system consists of a 

loop of interconnected compartments envisaged to work as a complete unit.  The driving element of 

MELISSA is the recovery of food, water and oxygen from organic waste, carbon dioxide and minerals.  

Based on the principle of an aquatic ecosystem, MELISSA is comprised of 5 compartments, colonized 

respectively by: 

 

- thermophilic anoxygenic bacteria 

- photo heterotrophic bacteria 

- nitrifying bacteria 

- photosynthetic bacteria and higher plants 

- the last one being the crew 

 

Such a system would be a key element to provide life support in any long term extraterrestrial manned 

activity as it would allow relieving the need for a constant food supply and waste disposal. A Moon or 

Mars planetary base or a permanent orbital station can be given as examples.  

Each compartment has a given objective within the complete biotransformation loop.  
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Figure 1: Melissa Advanced Loop Concept 

 

 

1.2. Compartment IVa description 

 

This compartment is based on a Photosynthetic reactor. Its inputs are the liquid phase of the CIII 

compartment and the gas outputs of the other compartments via a buffer tank. This compartment’s main 

function is to convert Nitrates and CO2 into edible Biomass and O2. 

 

1.2.1 Main functions: 

 

 Produce O2 from the liquid CIII output and the CII or gas output. 

 Produce edible biomass from the liquid CII output and the CII or CI gas output. 

 Allow for stable biomass production. 

 Allow for phase separation of these outputs. 

 Deliver gaseous O2 to CIII and CIV 

 Deliver edible biomass to crew (CV) 
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1.2.2 Inputs: 

 

Compartment CIVa is fed with nitrate in liquid phase and with air and CO2 in gas phase. The liquid phase 

input is delivered by two buffer tanks alternately supplying the bioreactor to allow its continuous stand 

alone operation. 

 

1.2.3 Strains: 

 

The process in this Compartment is carried out with Arthrospira platensis, photoautotrophic microscopic 

algae. This compartment transforms mainly Nitrate and O2 into edible biomass and O2. 

CIVa will meet the quality standards applicable to human metabolic consumables (including biosafety 

standards), be it for O2 or edible biomass (in particular low nitrite content). 

 

 

1.2.4 Output: 

 

The output of the process is in the form of O2 in gas phase and edible biomass in solid phase after 

harvesting of Arthrospira. O2 is then used by CV and non edible part of the solid phase is intended to be 

reinjected into CI, along with some CIVa liquid phase output. 
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1.3. Compartment IVa Skid 

 

 

 

The plant is mounted in a skid of 3075 x 1475 x 3265 mm that consists of three detachable parts. The 

reason for this fact is that is necessary for going through the MPP door.   
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2. COMPONENT DESCRIPTION 

 
 

2.1 Feeding tank (VS 4001 01) 

 

 

This tank consists of:  

 

- a cylindrical and vertical hoop of external diameter 512 mm, 6 mm of thickness, and 725 mm length, 

manufactured in stainless steel 316L. On bottom, hoop is welded to a torispherical and on top hoop is 

welded to a flange of thickness 40 mm. There are different nozzles for steam inlet, liquid inlet and outlet, 

vent outlet, instruments, valves and others.  

 

- a cylindrical and vertical jacket of external diameter 600 mm, with thickness of 4 mm and 531 mm of 

length with two connections for glycol/steam inlet and outlet.  

 

- a cylindrical and vertical insulation hoop of external diameter 704 mm, with thickness of 2 mm and 640 

mm of length. The material for the insulation is Rock Wool. 

 

The design conditions of the tank are: 

 

 Hoop Design pressure = -1/6 bar 

 Jacket Design pressure = -1/6 bar 

 Hoop Design temperature = 170 ºC 

 Jacket Design temperature = 170 ºC 

 

The tank has been designed according to ASME section VIII Division I code.  
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The internal volume of the reactor is 160L and the volume of the jacket, 37L. All parts in contact with the 

product are constructed in AISI 316L with a roughness lower than 0.5 μm.  

 

 

 

Figure 2: Feeding vessel 3D sight 

 

 

 

The tank is agitated with a magnetic mixer (Sterimixer® SMO 85/140).  The impeller is installed on the bottom 

Klopper head.  
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2.2 Photo bioreactor (RCIVa) 

 

The reactor consists of two cylindrical glass sections of DN150 diameter and 1.5 m height.  These two 

sections: riser and down comer, allow the liquid circulation throw the gas-lift reactor. The upper and lower 

parts of these glass columns are connected by stainless-steel parts provided with external jackets, which 

support all the valves and instrumentation. The reactor has a total volume of 86 litres and an illuminated 

volume of 53 litres. 

 

 

 

Figure 3: Bioreactor 3D sight 

 

 

There is a condenser installed in the top of the reactor which is used to condense part of the humidity of the outlet 

gas in order to return it to the culture (construction characteristics of the equipment not available) 
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The parameters measured in the PBR are: pressure, temperature, pH, biomass, dissolved O2. All this variables, 

excepting the dissolved O2, are measure at for two different sensors, in order to have a redundant reading of the 

variables, given that are critical for the process. 

The instrumentation and PBR inlets/outlets are distributed as stated bellow:  
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2.2.1 Borosilicate glass 3.3 technical information 

2.2.1.1 Chemical composition of Borosilicate glass 3.3 

The special properties – especially its high chemical resistance, its resistance to temperature and its low 

coefficient of linear expansion – of the borosilicate glass 3.3 exclusively used by QVF for the construction 

of glass plant and pipeline are achieved by strict adherence to its chemical composition, which is as 

follows: 

 

2.2.1.2 Chemical resistance 

Borosilicate glass 3.3 is resistant to chemical attack by almost all products, which makes its resistance 

much more comprehensive than that of other well-known materials. It is highly resistant to water, saline 

solutions, organic substances, halogens such as chlorine and bromine and also many acids. There are 

only a few chemicals which can cause noticeable corrosion of the glass surface namely hydrofluoric acid, 

concentrated phosphoric acid and strong caustic solutions at elevated temperatures. However, at 

ambient temperatures caustic solutions up to 30% concentration can be handled by borosilicate glass 

without difficulty. 

Borosilicate glass 3.3 can be classified in accordance with the relevant test methods as follows (see also 

ISO 3585 and EN 1595): 

Hydrolytic resistance at 98 ºC Hydrolytic resistance grain class ISO 719-HGB 1 

Hydrolytic resistance at 121 º Hydrolytic resistance grain class ISO 720-HGA 1 

Acid resistance Deposit of Na2O < 100 mg/dm² to ISO 1776 

Alkali resistance Alkali resistance class ISO 695-A2 
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 Fig. 1 Acid attack on borosilicate glass 3.3 as a function of concentration 

 

Further information about acid and alkali attack can be obtained from the figures. 

The corrosion curves in fig.1 show a maximum for different acids in the concentration range between 4 

and 7 N (HCl for example at the azeotrope with 20.2 wt %). Above that the reaction speed decreases 

markedly so that the eroded layer amounts to only a few thousandths of millimeter after some years. 

There is, therefore, justification for referring to borosilicate glass 3.3 as an acid-resistant material. 
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Fig. 2 Alkali attack on borosilicate glass 3.3 as a function of temperature 

 

It can be seen from the corrosion curves in fig. 2 that the attack on the glass surface initially increases as 

the concentration of the caustic solution increases but after exceeding a maximum it assumes a virtually 

constant value. Rising temperatures increase the corrosion, while at low temperatures the reaction speed 

is so low that reduction of the wall thickness is hardly detectable over a number of years. 
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2.2.1.3 Physical properties 

Borosilicate glass 3.3 differs from other materials of construction used for process plant not only because 

of its virtually universal resistance to corrosion (see above) but also because of its very low thermal 

expansion coefficient. There is, therefore, no need for expensive measures to compensate for thermal 

expansion resulting from changes in temperature. This becomes of particular significance in the layout of 

long runs of glass pipeline. 

The most important physical properties for the construction of plant are listed below (see also ISO 3585 

and EN 1595).  

Mean linear thermal expansion coefficient a 20/300 = (3,3 ± 0,1) x 10
-6

 K
-1

 

Mean thermal conductivity between 20 and 200°C l 20/200 = 1,2 W m
-1

 K
-1

 

Mean specific heat capacity between 20 and 100°C Cp 20/100 = 0,8 kJ kg
-1

 K
-1

 

Mean specific heat capacity between 20 and 200°C Cp 20/200 = 0,9 kJ kg
-1

 K
-1

 

Density at 20°C r = 2,23 kg dm-³ 

  

2.2.1.4 Mechanical properties 

The permissible tensile strength of borosilicate glass 3.3 includes a safety factor which takes into 

account practical experience on the behavior of glass and, in particular, the fact that it is a non-ductile 

material. Unlike other materials of construction used for similar purposes, it is not able to equalize 

stresses occurring at local irregularities or flaws, as happens in the case of ductile materials such as 

metals. The safety factor also takes into account additional processing which components may have 

undergone (ground sealing surfaces), handling of the glass (minute surface damage) and permissible 

pressures and temperatures to which it may be subjected in use. 

 

The design figures indicated in the table below and specified in EN 1595 therefore apply to the 

permissible tensile, bending and compressive stress to which glass components may be subjected taking 

into account the likely surface condition of the glass in service. 
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 Strength parameters Tensile and bending strength K/S = 7 N mm-² 

  Compressive strength K/S = 100 N mm-² 

Modulus of elasticity   E = 64 kN mm-² 

Poisson‘s ratio (transverse contraction figure)   n = 0,2 

 

 

2.2.1.5 Operating permissible conditions 

The permissible values for operating temperature and pressure must always be seen in combination. 

The reason for this is the thermal stresses that result from temperature differences between the inner 

and outer surfaces of the glass component. These stresses are superimposed on the stresses resulting 

from the working pressure.  

Higher thermal stresses therefore result in a reduction of the permissible working pressure. Thermal 

insulation reduces the thermal stresses and can, therefore, become a requirement of an installation. 

 Permissible operating temperature 

Borosilicate glass only deforms at temperatures which approach its transformation temperature 

(approximately 525 ºC) and up to this point it retains its mechanical strength. The permissible operating 

temperature is, however, considerably lower – normally around 200 °C – for glass components, provided 

that there is no sudden temperature shock and that the components are not specially marked.  

At sub-zero temperatures tensile strength tends to increase. Borosilicate glass 3.3 can, therefore, be 

used safely at temperatures as low as -80 ºC. 

These temperature limits should be regarded only as a guideline and must always be modified in 

accordance with the actual operating conditions of a given application. The individual operating 

conditions of some components in this catalogue must also be considered. Where such operating limits 

apply, they are detailed in the individual catalogue sections and component descriptions.  
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 Thermal shock 

Rapid changes in temperature across the walls of glass components should be avoided during operation 

both indoors and outside. They result in increased thermal stress in the glass which, as described above, 

has an adverse effect on the permissible operating pressure of the plant components. Although it is not 

possible to give a definite figure applicable to all the operating conditions likely to be encountered in 

practice, a maximum permissible thermal shock of 120 K can be taken as a general guide. 

 Permissible operating pressure 

Glass components in all nominal sizes that are basically cylindrical, domed and spherical can be used 

with full vacuum (-1 bar g), provided they are not specially marked otherwise. 

Likewise the maximum permissible operating pressures (Ps) shown in the tables apply to these glass 

components as a function of their principal nominal size DN or diameter D (in the case of spherical 

vessels) and the internal (product side) and external (ambient) temperature difference (DQ).  

Depending on the shape and the particular working conditions, glass components can be used under 

certain circumstances at higher internal pressures. In these cases, the glass component is specially 

marked on in accordance with EN 1595. 

 

  Main nominal size DN 

    15 25 40 50 80 100 150 200 300 450 600 800 1000 

Glass 

cylinder 

Ps 

(barg) 
4 4 4 4 3 2 2 1 1 0,6 0,6 0,6 0,6 
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2.3 External Illumination System 

 

 

 

 

 

 

The illumination system consists of 350 halogen lamps which 

surround the two glass cylinders (DN150 x 1.5 m).  

 

The lamps used are: OSRAM 12V, 20W BAB 38° 

 

The light regulation is performed by a set point from the 

supervision. 

 

The lights are supported in two structures which wrap the PBR 

glass columns.  

 

 

 

 

 

 

 

 

2.3.1 Lighting refrigeration system 

 

The structures are rounded by a transparent PVC jacket that permits the air circulation throughout the 

lights in order to extract the maximum amount of heat produced by the lighting system.  

The air system consists of a pre-filter (installed on the air inlet) type G-4, a piping circuit (AIRFIBRA 

Ø200 pipe) and an air extractor which is installed on the air outlet.  
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2.4 Harvesting tank (VS 4002 01) 

 

 

This tank consists of:  

 

- a cylindrical an vertical hoop of external diameter 408 mm, 4 mm of thickness, and 950 mm length, 

manufactured in stainless steel 316L. There are different nozzles for steam inlet, liquid inlet and outlet, 

vent outlet, instruments, valves and others.  

 

- a cylindrical and vertical jacket of external diameter 475 mm, with thickness of 3 mm and 805 mm of 

length with two connections for glycol/steam inlet and outlet.  

 

- a cylindrical and vertical insulation hoop of external diameter 543 mm, with thickness of 2 mm and 802 

mm of length. The material for the insulation is Rock Wool. 

 

 

The tank design conditions are: 

 

 Hoop Design pressure = -1/3 bar 

 Jacket Design pressure = -1/4 bar 

 Hoop Design temperature = 150 ºC 

 Jacket Design temperature = 150 ºC 

 

 

The internal volume of the reactor is 120L and the volume of the jacket, 35.2L. All parts in contact with 

the product are constructed in AISI 316L with a roughness lower than 0.5 μm.  
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Figure 4: Harvesting vessel 3D sight 

 

 

The agitator is installed on the harvesting tank upper flange. It is a mechanical mixer (VAK KIMSA M0.374) which 

consists in two TRIVAK blades of 150 mm.    

 

 



 
                                                                                                                                CODE PROJECT: DD-8558-Z1- Rev. 1 

CUSTOMER: UAB / MELiSSA 

PROJECT: MELiSSA COMPARTMENT IVa 

DATE: 18/11/2009 PREPARED: J. GUBERN 

PÁG  19 de 156 Ref. PRK-005393 

 

 



 
                                                                                                                                CODE PROJECT: DD-8558-Z1- Rev. 1 

CUSTOMER: UAB / MELiSSA 

PROJECT: MELiSSA COMPARTMENT IVa 

DATE: 18/11/2009 PREPARED: J. GUBERN 

PÁG  20 de 156 Ref. PRK-005393 

 
 

2.5 Gas loop  

 

 

 

Figure 5: Gas loop process Diagram 

 
 

2.5.1 Gas lines: from reactor to C.IVa outlet 

The reactor gas outlet flow is filtered by a sterilizable filter (GF 4004 01 or GF 4004 02) before arriving to 

a post-condenser (HX 4010 01). There are two filters mounted in two parallel lines in order to permit a 

continuous operation in case of filter maintenance. The finality of its post-condenser is to ensure that the 

air is exempt of humidity before passing through the mass flow meter (FT 4004 01) and the composition 

analyzer (AT 4010 01/02).  

The outlet gas is sent to the analyzer through a control valve (SV 4010 01). The analysis of the outlet 

gas is an automatic operation and the pressure and the temperature of the gas are also measured.  

After the flow measurement, the gas is taken to the C. IVa gas outlet. The compartment outlet gas flow, 

and consequently the reactor pressure, is controlled by a solenoid control valve (SCV 4004 01). 
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2.5.2 Gas lines: Test Gas Inlet 

 

There is one line that is directly connected to the gas analyzer (AT 4010 01/02) which permits the 

analysis of any externally fed gas (for calibration purposes). The line finishes with a ½” clamp 

connection. This is a manual operation because to do this operation is needed to operate over the 

manual valves.  

 

 

 
2.5.3 Gas lines: Circulation 

 

This line allows the circulation of the reactor outlet gas to the reactor inlet gas lines by means of a 

compressor (BLWR 4003 01) that drives the gas flow. The circulated gas mass flow is controlled with a 

mass flow meter/controller (FQRC 4003 03).  

The circulation of gas is an automatic operation. 

 

 
2.5.4 Gas lines: Inlet gas to analyzer  

 

This line permits the analysis of the total reactor inlet gas. The flow to analyzer is controlled by an 

automatic valve (SV 4003 02). 



 
                                                                                                                                CODE PROJECT: DD-8558-Z1- Rev. 1 

CUSTOMER: UAB / MELiSSA 

PROJECT: MELiSSA COMPARTMENT IVa 

DATE: 18/11/2009 PREPARED: J. GUBERN 

PÁG  22 de 156 Ref. PRK-005393 

 
 

3. PLANT CONTROL DESCRIPTION 
 

This section claims to do a general description of all the plant control loops, control elements, 

output/input signals, alarms and lock out.  

 

IMPORTANT NOTE: The alarms and lock outs described in this document are only the    

ones considered by the hardware point of view. There will be more alarms concerning              

the process which are not defined in this document. 

 

The documents of reference for this section are: 

 

- P&ID DD-8558-Z1-100-02 rev. 8 (P&ID and control diagram) 

- Final instruments lists and specifications 

 

LOOP 
NUMBER 

DESCRIPTION 

4000    Bioreactor lighting control  

4001    Inlet liquid flow control 

4002    Outlet liquid flow control 

4003    Inlet gas flow control 

4004    Outlet gas flow control 

4005    Bioreactor temperature control  

4006    Bioreactor pH control 

4007    Bioreactor pressure control 

4008    Bioreactor liquid level control 

4009    Bioreactor biomass production control 

4010    Bioreactor outlet gas composition control  

4011    Feeding tank temperature control  

4012    Harvesting tank temperature control 

4013    Antifoam control 

4014    Feeding tank sterilization 

4015    Bioreactor sterilization 

4016    Harvesting tank sterilization  
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3.1 Loop 4000. Bioreactor lighting control 

 

This loop regulates the light intensity. The intensity is controlled by the PLC and is not possible to do it 

locally. This loop is a manual actuation (Reactor light intensity measures don’t exist). 

 

To actuate directly over the light intensity, the loop 4009 (Bioreactor biomass production control) should 

be deactivated. 

 

IMPORTANT NOTE: The activation of loop 4009 means the deactivation of loop 4000. 

 

3.1.1 Control elements 

 

- IRC 4000 01: Light supply system 

                       

3.1.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range Signal Type 

IRC 4000 01 IRC_4000_MV 400115 Light Intensity  AO 0...100 % 4/20 mA 

 

 

3.1.3 PLC Input signals (Future installation) 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range Signal Type 

IRC 4000 01 IT_4000_01 300145 Light Power Phase 1*
)
 AI   4/20 mA 

IRC 4000 01 IT_4000_02 300146 Light Power Phase 2*
)
            AI   4/20 mA 

IRC 4000 01 IT_4000_03 300147 Light Power Phase 3*
)
            AI   4/20 mA 

 

*
)
 Note: These signals are not implemented yet in the plant. The signals are foreseen in phoenix 

connectors’ cabinet and connected to PLC. The connection of these signals was checked during CIVa 

electrical tests done by DDEQ/NTE. 
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3.1.4 Alarms and warnings 

 

Tag Variable Alarm Action Lock out 

1) Temperature H 
 

To notify alarm to supervision 
 

  

1) Temperature HH 
To notify alarm to supervision 
and set safety value to light 

power  

 light intensity               
(safety value) 

 

1) The temperature value used to set these alarms will be defined in the control software depending 

on the type of data processing because the PLC receive three temperatures values from the 

reactor instrumentation: 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range Signal Type 

TT 4005 01 TT_4005_01 300141 
Reactor temperature 

measurement 
AI 0…150 ºC 4/20 mA 

TT 4006 01 TT_4006_01 300126 
Temperature measurement 

(AT 4006 01) 
AI 0…140 ºC 4/20 mA 

TT 4006 02 TT_4006_02 300128 
Temperature measurement 

(AT 4006 02) 
AI 0…140 ºC 4/20 mA 

 

From hardware point of view and regarding glass constraints, the permissible operating 

temperature is 200ºC, provided that there is no sudden temperature shock.                                        

(See chapter 2.2.1.5: Operating permissible conditions of the Operation Manual) 
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3.2 Loop 4001. Inlet liquid flow control 

 

This loop regulates the reactor inlet liquid flow. Liquid input media is provided from two pumps (GP 4001 

01 and GP 4001 02), working alternatively depending on the pre-filters blockage or pump maintenance. 

Flow rate set point is provided by the supervision. 

 

3.2.1 Control elements 

 

- LT 4001 01: Level transmitter. Feeding tank (VS 4001 01) level measurement.  

- PS 4001 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4001 01/02: Pressure switch. Lines over-pressure detection. 

- DPT 4001 02: Differential pressure transmitter. ΔP measurement for pre-filters (LF 4001 02/03) 

blockage control. 

- FT 4001 01: Liquid mass flow meter. Reactor inlet liquid flow measurement. 

- DPT 4001 01: Differential pressure transmitter. ΔP measurement for filters (LF 4001 04/05) blockage 

control. 

- GP 4001 01/02 speed regulator: Feed pumps. Liquid pumping to the reactor liquid inlet. 

- GP 4001 03 speed regulator: Magnetic agitator. Feeding vessel agitation.  

 

3.2.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

GP 4001 03 GP_4001_03_MV2 400113 
VS 4001 01 agitator speed 

set point 
AO 

50 Hz = 
1400 rpm 

4/20 mA 

GP 4001 01/02 GP_4001_01_MV2 400109 
Flow setpoint to the inlet 

pumps 
AO   4/20 mA 

GP 4001 03   000110 
Start/Stop GP 4001 03 

converter 
DO N/A 0/1 

GP 4001 01 GP_4001_01_MV1 000091 Start/Stop of the pump DO N/A 0/1 

GP 4001 02 GP_4001_02_MV1 000090 Start/Stop of the pump DO N/A 0/1 

GP 4001 01/02   000111 
Start/Stop GP 4001 01/02 

converter 
DO N/A 0/1 
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3.2.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

FT 4001 01 FT_4001_01 300130 
Total liquid inlet flow                            

to reactor 
AI 

0…20 
kg/h 

4/20 mA 

LT 4001 01 LT_4001_01 300131 VS 4001 01 level  AI 0…100 % 4/20 mA 

DPT 4001 01 DPT_4001_01 300138 
Differential pressure 

measurement 
AI 0…3 bar 4/20 mA 

DPT 4001 02 DPT_4001_02 300139 
Differential pressure 

measurement 
AI 0…3 bar 4/20 mA 

GP 4001 03 GP_4001_03_ERR 100104 
Thermal protection of the 

agitator 
DI N/A 0/1 

PS 4001 01 PS_4001_01 100082 Pressure switch DI N/A 0/1 

PS 4001 02 PS_4001_02 100083 Pressure switch DI N/A 0/1 

PS 4001 03 PS_4001_03 100106 Pressure switch (GP 4001 01) DI N/A 0/1 

PS 4001 04 PS_4001_04 100107 Pressure switch (GP 4001 02) DI N/A 0/1 

GP 4001 01/02 GP_4001_01_ERR 100099 
Thermal protection of the                

inlet pumps 
DI N/A 0/1 

 

 

3.2.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 LT 4001 01 Level L To notify alarm to supervision ------ 

2 LT 4001 01 Level LL To notify alarm to supervision 
GP 4001 01/02 and 

GP 4001 03 

3 PS 4001 03/04 Pressure H To notify alarm to supervision GP 4001 01/02 

4 PS 4001 01/02 Pressure H To notify alarm to supervision GP 4001 01/02 

5 DPT 4001 02 Differential pressure H To notify alarm to supervision ------ 

6 DPT 4001 02 Differential pressure HH To notify alarm to supervision GP 4001 01/02 

7 DPT 4001 01 Differential pressure H To notify alarm to supervision ------ 

8 DPT 4001 01 Differential pressure HH To notify alarm to supervision GP 4001 01/02 

 

1  WARNING: Feeding vessel level is at ------% or lower.  

2  ALARM: VS 4001 01 is empty. Stop feeding pumps and vessel agitator. 

3  ALARM: The membrane of the feeding pump has broken.  
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The pump works with a sandwich membrane which permits a quickly damage detection. If 

work membrane is broken, the process product is conducted through the control 

membrane to the pressure switch. When the sensors alarm is activated, the pump can continue 

with working by means of a fourth membrane during a maximum time of 24h.  

(See chapter 10.1: Maintenance of pumps of the Operation Manual) 

 

4  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is closed). 

Stop feeding pumps. 

5 / 7  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

6 / 8  ALARM: The differential pressure (inlet/outlet of filter) has rise to 0.3 bar. Stop feeding pumps. 

 

It should be noted that the number of times the temperature is cycled from ambient to the 

sterilization temperature rather than the time at temperature determines the lifetime of the 

cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should not 

exceed 0.30 bar (4.4 psi) at 142°C (288°F).  
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3.3 Loop 4002. Outlet liquid flow control 

 

This loop regulates the reactor outlet liquid flow. Output flow rate is controlled by two pumps (GP 4002 

01 and GP 4002 02), working alternatively depending on the pumps maintenance. 

The flow rate is fixed with a set-point send from the supervision. 

 

IMPORTANT NOTE: The activation of loop 4002 means the deactivation of loop 4008 which controls 

indirectly the outlet liquid flow by controlling the PBR level. 

 

 

3.3.1 Control elements 

 

- PS 4002 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4002 01/02: Pressure switch. Lines over-pressure detection. 

- WT 4002 01: Weight measurement. Harvesting tank (VS 4002 01) weight measurement for controlling 

the tank level. 

- GP 4002 01/02 speed regulator: Feed pumps. Reactor outlet liquid pumping to the harvesting vessel. 

- GP 4001 03 speed regulator: Mechanic agitator. Harvesting vessel agitation.  

 

3.3.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

GP 4002 01/02 GP_4002_01_MV2 400111 
Flow set point to the outlet 

pumps 
AO   4/20 mA 

GP 4002 03 GP_4002_03_MV2 400114 
VS 4001 01 agitator speed 

set point 
AO   4/20 mA 

GP 4002 01 GP_4002_01_MV1 000089 Start/Stop of the pump DO N/A 0/1 

GP 4002 02 GP_4002_02_MV1 000104 Start/Stop of the pump DO N/A 0/1 

GP 4002 01/02   000112 
Start/Stop GP 4002 01/02 

converter 
DO N/A 0/1 

GP 4002 03   000109 
Start/Stop GP 4002 03 

converter 
DO N/A 0/1 
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3.3.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

WT 4002 01 WT_4002_01 300132 Weight Balance (VS 4002 01) AI 0…500 Kg 4/20 mA 

GP 4002 01/02 GP_4002_01_ERR 100101 
Thermal protection of the 
outlet pumps 

DI N/A 0/1 

GP 4002 03 GP_4001_03_ERR 100105 
Thermal protection of the 
agitator 

DI N/A 0/1 

PS 4002 01 PS_4002_01 100084 Pressure switch DI N/A 0/1 

PS 4002 02 PS_4002_02 100085 Pressure switch DI N/A 0/1 

PS 4002 03 PS_4002_03 100108 Pressure switch (GP 4002 01) DI N/A 0/1 

PS 4002 04 PS_4002_04 100109 Pressure switch (GP 4002 02) DI N/A 0/1 

 

 

3.3.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 PS 4002 03/04 Pressure H To notify alarm to supervision GP 4002 01/02 

2 PS 4002 01/02 Pressure H To notify alarm to supervision GP 4002 01/02 

3 WT 4002 01 Weight (level) H To notify alarm to supervision   

4 WT 4002 01 Weight (level) HH To notify alarm to supervision GP 4002 01/02 

5 WT 4002 01 Weight (level) L To notify alarm to supervision GP 4002 03 

 

The pump works with a sandwich membrane which permits a quickly damage detection. If 

work membrane is broken, the process product is conducted through the control membrane to 

the pressure switch. When the sensors alarm is activated, the pump can continue with working 

by means of a fourth membrane during a maximum time of 24h.  

 

1  ALARM: The membrane of the harvesting pump has broken. 

2  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is closed). 

Stop harvesting pumps. 

3  WARNING: Harvesting vessel level is at ------% or upper.  

4  ALARM: VS 4002 01 is full. Stop harvesting pumps. 

5  WARNING: Harvesting vessel level is at ------% or lower. Stop the vessel agitator. 
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3.4 Loop 4003. Inlet gas flow control 

 

This loop regulates the reactor inlet gas flow and its composition. To do this, there is one control 

valve/flow meter installed in each reactor inlet gas pipe which permits to control the total flow as well as 

its composition.  

 

3.4.1 Control elements 

 

- FQRC 4003 01: Control valve/Flow meter. CO2 flow measure and control. 

- FQRC 4003 02: Control valve/Flow meter. Process air flow measure and control. 

- FQRC 4003 03: Control valve/Flow meter. Circulated gas flow measure and control 

- FQRC 4003 04: Control valve/Flow meter. Total inlet gas flow measure and control 

- SV 4003 01: Control valve. Open/close the total inlet gas line to analyzer. 

- SV 4003 02: Control valve. Open/close the inlet gas line for biomass sensor cleaning. 

- SV 4003 03: Control valve. Open/close the compressor recycles. 

- PS 4003 04: Pressure switch. Controls the valve SV 4003 04 in case of over pressure 

 

 

3.4.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

FQRC 4003 01 FQRC_4003_01_SP 400100 Inlet CO2  flow set point AO  0-5 V 

FQRC 4003 02 FQRC_4003_02_SP 400101 Inlet Air flow set point AO  0-5 V 

FQRC 4003 03 FQRC_4003_03_SP 400102 
Circulated air flow set 

point 
AO  0-5 V 

FQRC 4003 04 FQRC_4003_04_SP 400103 
Total Inlet gas  flow set 

point 
AO  0-5 V 

SV 4003 01 SV_4003_01_MV 000093 
Analyzer gas inlet valve 

(Open/Close) 
DO N/A 0/1 

SV 4003 02 SV_4003_02_MV 000095 
Reactor air inlet valve 

(Open/Close) 
DO N/A 0/1 

SV 4003 03 SV_4003_03_MV 000096 
Blower bypass valve 

(Open/Close) 
DO N/A 0/1 

BLWR 4003 01 BLWR_4003_01_MV1 000103 Start/Stop of the blower DO N/A 0/1 
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3.4.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

FQRC 4003 01 FQRC_4003_01 300109 
Inlet CO2  flow 
measurement 

AI  0-5 V 

FQRC 4003 02 FQRC_4003_02 300110 
Inlet Air  flow 
measurement 

AI  0-5 V 

FQRC 4003 03 FQRC_4003_03 300111 
Circulated air  flow 

measurement 
AI  0-5 V 

FQRC 4003 04 FQRC_4003_04 300112 
Total Inlet gas  flow 

measurement 
AI  0-5 V 

SV 4003 01 SV_4003_01_FB 100097 
Analyzer gas inlet valve 

(Limit switch) 
DI N/A 0/1 

SV 4003 02 SV_4003_02_FB 100095 
Reactor air inlet valve 

(Limit switch) 
DI N/A 0/1 

SV 4003 03 SV_4003_03_FB 100094 
Blower bypass valve 

(Limit switch) 
DI N/A 0/1 

PS 4003 01 PS_4003_01 100110 
Pressure switch bypass 

for recycling 
DI N/A 0/1 

 

 

3.4.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 PS 4003 01 Pressure H 
To notify alarm to supervision 

and to open SV 4003 03 
------ 

2 SV 4003 01 (Limit switch) Err To notify alarm to supervision ------ 

3 SV 4003 02 (Limit switch) Err To notify alarm to supervision ------ 

4 SV 4003 03 (Limit switch) Err To notify alarm to supervision Stop blower BLWR 4003 01 

 
1  ALARM: The pressure of the pipe is higher than the maximum compressor operating pressure        

(2.2 bar). Open the compressor recycle valve.  

2  ALARM: The automatic valve is not working. To notify failure. 

3  ALARM: The automatic valve is not working. To notify failure. 

4  ALARM: The automatic valve is not working. To notify failure and stop the compressor.  
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3.5 Loop 4004. Outlet gas flow control 

 

This loop regulates the C.IVa outlet gas flow and its composition. This loop measures the gas flow and 

its composition and provides this information to the control system. 

 

IMPORTANT NOTE: The activation of loop 4004 means the deactivation of loop 4007 which controls 

indirectly the outlet gas flow by controlling the reactor pressure. 

 

 

3.5.1 Control elements 

 

- DPT 4004 01: Differential pressure transmitter. ΔP measurement for filters (GF 4004 01/02) blockage 

control. 

- FT 4004 01: Flow meter. Outlet gas flow measure. 

- SCV 4004 01: Control valve. Outlet gas flow control. 

 

 

3.5.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SCV 4004 01 SCV_4004_01_MV 400108 
Reactor outlet gas flow 

set point 
AO 

0...100 
% 

4/20 mA 

 

 

3.5.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

FT 4004 01 FT_4004_01 300129 
Reactor outlet gas flow 

measurement 
AI 

0…20 
Nl/min 

4/20 mA 

DPT 4004 01 DPT_4004_01 300140 
Differential pressure 

measurement 
AI 0...3 bar 4/20 mA 
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3.5.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 DPT 4004 01 Pressure H To notify alarm to supervision  

2 DPT 4004 01 Pressure HH To notify alarm to supervision  

 

1  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

2    ALARM: The differential pressure (inlet/outlet of filter) has rise to 0.3 bar.  

 

It should be noted that the number of times the temperature is cycled from ambient to the 

sterilization temperature rather than the time at temperature determines the lifetime of the 

cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should not 

exceed 0.30 bar (4.4 psi) at 142°C (288°F).  
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3.6 Loop 4005. Bioreactor temperature control 

 

This loop measures and regulates the bioreactor temperature and provides this information to the control 

system. The temperature is regulated by two different systems: refrigerating/heating with cool/hot water 

through reactor jackets and refrigerating with air through lights jacket.  

 

3.6.1 Control elements 

 

- TT 4005 01: Temperature transmitter. Bioreactor temperature measurement. 

- TT 4006 01: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- TT 4006 02: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- BLWR 4005 01: Air Extractor. Air circulation in bioreactor refrigeration system by air. 

- SV 4005 01: Control valve. Cooling water flow control. 

- HX 4005 02: Electrical resistance. Electrical resistance for water heating.  

 

 

3.6.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

BLWR 4005 01 BLWR_4005_01_MV2 400104 
Air extractor setpoint 
(lightening refrig.) 

AO 0…100 % 0-10 V 

HX 4005 02 HX_4005_02_MV1 000100 
Start/Stop electrical 
resistance 

DO N/A 0/1 

BLWR 4005 01 BLWR_4005_01_MV1 000099 Start/Stop of the extractor DO N/A 0/1 

SV 4005 01 SV_4005_01_MV 000088 
Cooling water valve 
(Open/Close) 

DO N/A 0/1 

PP 4005 01 PP_4005_01_MV1 000102 Start/Stop of the pump DO N/A 0/1 
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3.6.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

TT 4005 01 TT_4005_02 300141 
Reactor temperature 

measurement 
AI 0…150 ºC 4/20 mA 

TT 4006 01 TT_4006_01 300126 
Temperature measurement 

(AT 4006 01) 
AI 0…140 ºc 4/20 mA 

TT 4006 02 TT_4006_02 300128 
Temperature measurement 

(AT 4006 02) 
AI 0…140 ºc 4/20 mA 

BLWR 4005 01 BLWR_4005_01_ERR 100103 
Thermal protection of the 

extractor 
DI N/A 0/1 

SV 4005 01 SV_4005_01_FB 100086 
Cooling water valve           

(Limit switch) 
DI N/A 0/1 

 

3.6.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 *) Temperature H To notify alarm to supervision   

2 
*) Temperature HH To notify alarm to supervision 

 light intensity               
(safety value) 

3 BLWR 4005 01   Thermal protection To notify alarm to supervision   

4 SV 4005 01 Limit switch Err To notify alarm to supervision  

 

*) The temperature value to set these alarms will be defined in the control software depending on the 

type of data processing. There are three values of the reactor temperature measured: TT 4005 01,          

TT 4006 01 and TT 4006 02. 

 

1  WARNING: The PBR temperature has rise to ------ºC.  

2    ALARM: The PBR temperature has rise to ------ºC (maximum process admissible temperature). Set 

light intensity to safety value (--- %) 

 

From hardware point of view, and regarding glass constraints, the permissible operating 

temperature is 200ºC, provided that there is no sudden temperature shock. 

(See chapter 2.2.1.5: Operating permissible conditions of this manual) 

 

3    ALARM: Alarm from the blower thermal protection.  

4    ALARM: The automatic valve is not working. To notify failure. 
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3.7 Loop 4006. Bioreactor pH control 

 

This loop measures and regulates the bioreactor pH and provides this information to the control system.  

 

3.7.1 Control elements 

 

- AT 4006 01: pH sensor/transmitter. Bioreactor pH measurement. (BPR upper part) 

- AT 4006 02: pH sensor/transmitter. Bioreactor pH measurement. (BPR lower part) 

- SV 4006 01: Control valve. Acid addition regulation. 

- SV 4006 02: Control valve. Base addition regulation. 

- WT 4006 01: Scale. Acid bottle weight measurement for level control. 

- WT 4006 02: Scale. Base bottle weight measurement for level control.  

 

 

3.7.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4006 01 SV_4006_01_MV 000083 
Reactor acid inlet valve 

(Open/Close) 
DO N/A 0/1 

SV 4006 02 SV_4006_02_MV 000082 
Reactor base inlet valve 

(Open/Close) 
DO N/A 0/1 

PP 4006 01 PP_4006_01_MV1 000098 Start/Stop of the pump DO N/A 0/1 

PP 4006 02 PP_4006_02_MV1 000097 Start/Stop of the pump DO N/A 0/1 
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3.7.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

AT 4006 01 AT_4006_01 300125 Ph measurement AI 0…12 4/20 mA 

TT 4006 01 TT_4006_01 300126 
Temperature measurement 

(AT 4006 01) 
AI 0…140 ºC 4/20 mA 

AT 4006 02 AT_4006_02 300127 Ph measurement AI 0…12 4/20 mA 

TT 4006 02 TT_4006_02 300128 
Temperature measurement 

(AT 4006 02) 
AI 0…140 ºC 4/20 mA 

SV 4006 01 SV_4006_01_FB 100091 
Reactor acid inlet valve                  

(Limit switch) 
DI N/A 0/1 

SV 4006 02 SV_4006_02_FB 100092 
Reactor base inlet valve 

(Limit switch) 
DI N/A 0/1 

WT 4006 01 WT_4006_01 ----- Acid balance Eth 0…6 Kg Ethernet 

WT 4006 02 WT_4006_02 ----- Base balance Eth 0…6 Kg Ethernet 

 

 

3.7.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 *) pH H To notify alarm to supervision   

2 *) pH L To notify alarm to supervision   

3 WT 4006 01 Weight (level) L To notify alarm to supervision   

4 WT 4006 01 Weight (level) LL To notify alarm to supervision PP 4006 01 

5 WT 4006 02 Weight (level) L To notify alarm to supervision   

6 WT 4006 02 Weight (level) LL To notify alarm to supervision PP 4006 02 

7 SV 4006 01 Limit switch Err To notify alarm to supervision PP 4006 01 

8 SV 4006 02 Limit switch Err To notify alarm to supervision PP 4006 02 

 

*) The pH value to set these alarms will be defined in the control software depending on the type of data 

processing. 
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1   ALARM: The PBR pH has risen to ------.  

2   ALARM: The PBR pH has fallen to ------.  

3  WARNING: Acid vessel level is at ------% or lower.  

4  ALARM: VS 4006 01 is empty. Stop PP 4006 01. 

5  WARNING: Base vessel level is at ------% or lower.  

6  ALARM: VS 4006 02 is empty. Stop PP 4006 02. 

7    ALARM: The automatic valve is not working. To notify failure. 

8    ALARM: The automatic valve is not working. To notify failure. 
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3.8 Loop 4007. Bioreactor pressure control 

 

This loop measures and controls the bioreactor pressure and provides this information to the control 

system.  

 

IMPORTANT NOTE: The activation of loop 4007 means the deactivation of loop 4004 which controls the 

outlet gas flow. 

 

3.8.1 Control elements 

 

- PT 4007 01: Pressure transmitter. Bioreactor pressure measurement. 

- PT 4007 02: Pressure transmitter. Bioreactor pressure measurement. 

- SCV 4004 01: Control valve. Outlet gas flow control. 

- FT 4004 01: Flow meter. Outlet gas flow measure. 

- DPT 4004 01: Differential pressure transmitter. ΔP measurement for filters (GF 4004 01/02) blockage 

control. 

 

3.8.2 PLC Output signals 

 

 Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SCV 4004 01 SCV_4004_01_MV 400108 
Reactor outlet gas flow set 

point 
AO 0 to 100 % 4/20 mA 

 

 

3.8.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

PT 4007 01 PT_4007_01 300135 
Reactor pressure 

measurement 
AI -1…1,5 bar 4/20 mA 

PT 4007 02 PT_4007_02 300136 
Reactor pressure 

measurement 
AI -1…5 bar 4/20 mA 

FT 4004 01 FT_4004_01 300129 
Reactor outlet gas flow 

measurement 
AI 

0…20 
Nl/min 

4/20 mA 

DPT 4004 01 DPT_4004_01 300140 
Differential pressure 

measurement 
AI 0...3 bar 4/20 mA 
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3.8.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 *) Pressure H To notify alarm to supervision   

2 *) Pressure HH To notify alarm to supervision FQRC 4003 04 (0 l/min) 

3 DPT 4004 01 Pressure H To notify alarm to supervision  

4 DPT 4004 01 Pressure HH To notify alarm to supervision  

 

*) The pressure value to set these alarms will be defined in the control software depending on the 

type of data processing. 

 

1    WARNING: The PBR pressure has rise to -----bar. 

4    ALARM: The PBR pressure has rise to ----bar. Close FQRC 4003 04 (PBR gas inlet) 

 

From hardware point of view, the permissible operating pressure for the glass DN150 

cylinders is from -1 barg to 2 barg,  

 

3  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

4    ALARM: The differential pressure (inlet/outlet of filter) has rise to 0.3 bar.  
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3.9 Loop 4008. Bioreactor liquid level control 

 

This loop measures and controls the bioreactor pressure and provides this information to the control 

system.  

 

IMPORTANT NOTE: The activation of loop 4008 means the deactivation of loop 4002 which controls the 

outlet liquid flow. 

 

3.9.1 Control elements 

 

- WT 4008 01: Weight cells. Bioreactor weight measurement for level controlling. 

- PS 4002 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4002 01/02: Pressure switch. Lines over-pressure detection. 

- WT 4002 01: Weight measurement. Harvesting tank (VS 4002 01) weight measurement for controlling 

the tank level. 

- GP 4002 01/02 speed regulator: Feed pumps. Reactor outlet liquid pumping to the harvesting vessel. 

- GP 4002 03 speed regulator: Mechanic agitator. Harvesting vessel agitation.  

 

3.9.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

GP 4002 01/02 GP_4002_01_MV2 400111 
Flow set point to the outlet 

pumps 
AO   4/20 mA 

GP 4002 03 GP_4002_03_MV2 400114 
VS 4001 01 agitator speed 

set point 
AO   4/20 mA 

GP 4002 01 GP_4002_01_MV1 000089 Start/Stop of the pump DO N/A 0/1 

GP 4002 02 GP_4002_02_MV1 000104 Start/Stop of the pump DO N/A 0/1 

GP 4002 01/02   000112 
Start/Stop GP 4002 01/02 

converter 
DO N/A 0/1 

GP 4002 03   000109 
Start/Stop GP 4002 03 

converter 
DO N/A 0/1 
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3.9.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

WT 4008 01 WT_4008_01 300133 Reactor weight cells AI 0…100 Kg 4/20 mA 

WT 4002 01 WT_4002_01 300132 
Weight Balance                       

(VS 4002 01) 
AI 0…500 Kg 4/20 mA 

GP 4002 01/02 GP_4002_01_ERR 100101 
Thermal protection of the 

outlet pumps 
DI N/A 0/1 

GP 4002 03 GP_4001_03_ERR 100105 
Thermal protection of the 

agitator 
DI N/A 0/1 

PS 4002 01 PS_4002_01 100084 Pressure switch DI N/A 0/1 

PS 4002 02 PS_4002_02 100085 Pressure switch DI N/A 0/1 

PS 4002 03 PS_4002_03 100108 
Pressure switch                         
(GP 4002 01) 

DI N/A 0/1 

PS 4002 04 PS_4002_04 100109 
Pressure switch                        
(GP 4002 02) 

DI N/A 0/1 

 

 

3.9.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 WT 4008 01 Weight (level) H To notify alarm to supervision   

2 WT 4008 01 Weight (level) HH To notify alarm to supervision GP 4001 01/02 

3 WT 4008 01 Weight (level) L To notify alarm to supervision   

4 WT 4008 01 Weight (level) LL To notify alarm to supervision GP 4002 01/02 

5 PS 4002 03/04 Pressure H To notify alarm to supervision GP 4002 01/02 

6 PS 4002 01/02 Pressure H To notify alarm to supervision GP 4002 01/02 

7 WT 4002 01 Weight (level) H To notify alarm to supervision   

8 WT 4002 01 Weight (level) HH To notify alarm to supervision GP 4002 01/02 

9 WT 4002 01 Weight (level) L To notify alarm to supervision GP 4002 03 

 

 

1  WARNING: PBR level is at ------L or upper.  

2  ALARM: PBR level is upper than ----- L. Stop feeding pump. 

3  WARNING: PBR level is at ------L or lower.  

4  ALARM: PBR level is lower than ----- L. Stop harvesting pump. 

5  ALARM: The membrane of the harvesting pump has broken. 
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The pump works with a sandwich membrane which permits a quickly damage detection. If 

work membrane is broken, the process product is conducted through the control membrane to 

the pressure switch. When the sensors alarm is activated, the pump can continue with working 

by means of a fourth membrane during a maximum time of 24h.  

 

6  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is closed). 

Stop harvesting pumps. 

7  WARNING: Harvesting vessel level is at ------% or upper.  

8  ALARM: VS 4002 01 is full. Stop harvesting pumps. 

9  WARNING: Harvesting vessel level is at ------% or lower. Stop the vessel agitator.  
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3.10 Loop 4009. Bioreactor biomass production control 

 

This loop measures the PBR biomass concentration and provides this information to the control system. 

This loop is a mixture of the inlet liquid flow control and the PBR lighting control. 

In addition, this section includes biomass sensor cleaning logic. 

 

IMPORTANT NOTE: The activation of loop 4009 means the deactivation of loops 4000/4001 which 

control the PBR lighting and the inlet liquid flow. 

 

3.10.1 Control elements 

 

- AT 4009 01: biomass sensor/transmitter. Bioreactor biomass measurement.  

- AT 4009 02: biomass sensor/transmitter. Bioreactor biomass measurement.  

- IRC 4000 01:  Light supply system. 

- LT 4001 01: Level transmitter. Feeding tank (VS 4001 01) level measurement.  

- PS 4001 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4001 01/02: Pressure switch. Lines over-pressure detection. 

- DPT 4001 02: Differential pressure transmitter. ΔP measurement for pre-filters (LF 4001 02/03) 

blockage control. 

- FT 4001 01: Liquid mass flow meter. Reactor inlet liquid flow measurement. 

- DPT 4001 01: Differential pressure transmitter. ΔP measurement for filters (LF 4001 04/05) blockage 

control. 

- GP 4001 01/02 speed regulator: Feed pumps. Liquid pumping to the reactor liquid inlet. 

- GP 4001 03 speed regulator: Magnetic agitator. Feeding vessel agitation.  

- SV 4003 02: Control valve. Air inlet for sensor cleaning. 
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3.10.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

IRC 4000 01 IRC_4000_MV 400115 Light Intensity  AO 0...100 % 4/20 mA 

GP 4001 03 GP_4001_03_MV2 400113 
VS 4001 01 agitator speed 

set point 
AO 

50 Hz = 
1400 rpm 

4/20 mA 

GP 4001 01/02 GP_4001_01_MV2 400109 
Flow set point to the inlet 

pumps 
AO   4/20 mA 

GP 4001 03   000110 
Start/Stop GP 4001 03 

converter 
DO N/A 0/1 

GP 4001 01 GP_4001_01_MV1 000091 Start/Stop of the pump DO N/A 0/1 

GP 4001 02 GP_4001_02_MV1 000090 Start/Stop of the pump DO N/A 0/1 

GP 4001 01/02   000111 
Start/Stop GP 4001 01/02 

converter 
DO N/A 0/1 

SV 4003 02 SV_4003_02_MV 000095 
Reactor air inlet valve 

(Open/Close) 
DO N/A 0/1 

 

 

3.10.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

AT 4009 01 AT_4009_01 300118 Biomass measurement AI 0…2 g/l 4/20 mA 

AT 4009 02 AT_4009_02 300119 Biomass measurement AI 0…5 g/l 4/20 mA 

AT 4009 02  AT_4009_FAILURE_IND 300120 Biomass sensor failure AI (22 mA) 4/20 mA 

FT 4001 01 FT_4001_01 300130 
Total liquid inlet flow                            

to reactor 
AI 

0…20 
kg/h 

4/20 mA 

LT 4001 01 LT_4001_01 300131 VS 4001 01 level  AI 0,,,100 % 4/20 mA 

DPT 4001 01 DPT_4001_01 300138 
Differential pressure 

measurement 
AI 0,,,3 bar 4/20 mA 

DPT 4001 02 DPT_4001_02 300139 
Differential pressure 

measurement 
AI 0,,,3 bar 4/20 mA 

GP 4001 03 GP_4001_03_ERR 100104 
Thermal protection of 

the agitator 
DI N/A 0/1 

PS 4001 01 PS_4001_01 100082 Pressure switch DI N/A 0/1 
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Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

PS 4001 02 PS_4001_02 100083 Pressure switch DI N/A 0/1 

PS 4001 03 PS_4001_03 100106 
Pressure switch (GP 4001 

01) 
DI N/A 0/1 

PS 4001 04 PS_4001_04 100107 
Pressure switch (GP 4001 

02) 
DI N/A 0/1 

GP 4001 01/02 GP_4001_01_ERR 100099 
Thermal protection of the                

inlet pumps 
DI N/A 0/1 

SV 4003 02 SV_4003_02_FB 100095 
Reactor air inlet valve 

(Limit switch) 
DI N/A 0/1 

 

 

3.10.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 AT 4009 02 Sensor failure Err To notify alarm to supervision  

2 LT 4001 01 Level L To notify alarm to supervision   ------ 

3 LT 4001 01 Level LL To notify alarm to supervision 
GP 4001 01/02 
and GP 4001 

03 

4 PS 4001 03/04 Pressure H To notify alarm to supervision GP 4001 01/02 

5 PS 4001 01/02 Pressure H To notify alarm to supervision GP 4001 01/02 

6 DPT 4001 02 
Differential 
pressure 

H To notify alarm to supervision  ------  

7 DPT 4001 02 
Differential 
pressure 

HH To notify alarm to supervision GP 4001 01/02 

8 DPT 4001 01 
Differential 
pressure 

H To notify alarm to supervision   ------ 

9 DPT 4001 01 
Differential 
pressure 

HH To notify alarm to supervision GP 4001 01/02 

10 SV 4003 02 Limit switch Err To notify alarm to supervision  

 
1    ALARM: The biomass sensor (AT 4009 02) is not working. To notify failure. 

2  WARNING: Feeding vessel level is at ------% or lower.  

3  ALARM: VS 4001 01 is empty. Stop feeding pumps and vessel agitator. 

4  ALARM: The membrane of the feeding pump has broken.  
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The pump works with a sandwich membrane which permits a quickly damage detection. If 

work membrane is broken, the process product is conducted through the control membrane to 

the pressure switch. When the sensors alarm is activated, the pump can continue with working 

by means of a fourth membrane during a maximum time of 24h.  

 

5  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is closed). 

Stop feeding pumps. 

6 / 8  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

7 / 9  ALARM: The differential pressure (inlet/outlet of filter) has rise to 2.5-3 bar. Stop feeding pumps. 

 

It should be noted that the number of times the temperature is cycled from ambient to the 

sterilization temperature rather than the time at temperature determines the lifetime of the 

cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should not 

exceed 0.30 bar (4.4 psi) at 142°C (288°F).  

 

10   ALARM: The automatic valve is not working. To notify failure. 
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3.11 Loop 4010. Bioreactor outlet gas composition control 

 

The outlet gas composition control loop is not implemented. The gas is analyzed and the information is 

sent to the control system.  

 

3.11.1 Control elements 

 

- FT 4004 01: Flow meter. Outlet gas flow measure. 

- TT 4010 01: Temperature sensor/transmitter. Outlet gas temperature measurement. 

- PT 4010 01: Pressure sensor/transmitter. Outlet gas pressure measurement. 

- AT 4010 01/02: CO2/O2 Analyzer. Outlet gas composition measurement. 

- AT 4010 03: Dissolved O2 Analyzer. PBR O2 composition measurement. 

- SV 4010 01 Control valve. Gas inlet to analyzer. 

 

3.11.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4010 01 SV_4010_01_MV 000081 
Analyzer gas inlet valve 

(Open/Close) 
DO N/A 0/1 

 

3.11.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

AT 4010 01 AT_4010_01 300121 CO2/O2 analyzer AI   4/20 mA 

AT 4010 02 AT_4010_02 300122 CO2/O2 analyzer AI   4/20 mA 

AT 4010 03 AT_4010_03 300123 Dissolved O2 measurement AI   4/20 mA 

PT 4010 01 PT_4010_01 300137 
Outlet gas pressure 

measurement 
AI -1...5 bar 4/20 mA 

TT 4010 01 TT_4010_01 300143 
Outlet gas temperature 

measurement 
AI 0…150 ºC 4/20 mA 

FT 4004 01 FT_4004_01 300129 
Reactor outlet gas flow 

measurement 
AI 

0…20 
Nl/min 

4/20 mA 

SV 4010 01 SV_4010_01_FB 100093 
Analyzer gas inlet valve 

(Limit switch) 
DI N/A 0/1 
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3.11.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 PT 4010 01 Pressure H To notify alarm to supervision SV 4010 01 

2 TT 4010 01 Temperature H To notify alarm to supervision   ------ 

3 SV 4010 01 Limit switch Err To notify alarm to supervision  

 

1  ALARM: pressure is out of analyzer operating range conditions. Close inlet valve SV 4010 01. 

2  ALARM: temperature is out of analyzer operating range conditions.  

3   ALARM: The automatic valve is not working.  
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3.12 Loop 4011. Feeding tank temperature control 

 

3.12.1 Control elements 

 

- TT 4011 01:  Temperature sensor/transmitter. VS 4001 01 temperature measurement. 

- SV 4011 01: Control valve. Cooling water inlet to VS 4001 01 jacket. 

 

3.12.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4011 01 SV_4011_01_MV 000087 
Cooling water valve 

(Open/Close) 
DO N/A 0/1 

 

3.12.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

TT 4011 01 TT_4011_01 300142 
VS 4001 01 temp. 

measurement 
AI 

-10…150 
ºC 

4/20 mA 

SV 4011 01 SV_4011_01_FB 100087 
Cooling water valve              

(Limit switch) 
DI N/A 0/1 

 

3.12.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 TT 4011 01 Temperature H To notify alarm to supervision  

2 TT 4011 01 Temperature Err To notify alarm to supervision  

3 SV 4011 01 Limit switch Err To notify alarm to supervision  

 
1  ALARM: Temperature is upper than ----ºC. 

2  ALARM: Temperature sensor is not working. 

3   ALARM: The automatic valve is not working. To notify failure. 

 

From hardware point of view, the permissible operating temperature is 170ºC, for vessel 

and jacket. 
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3.13 Loop 4012. Harvesting tank temperature control 

 

 
3.13.1 Control elements 

 

- TT 4011 01:  Temperature sensor/transmitter. VS 4001 01 temperature measurement. 

- SV 4011 01: Control valve. Cooling water inlet to VS 4001 01 jacket. 

 

3.13.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4012 01 SV_4012_01_MV 000085 
Cooling water valve 

(Open/Close) 
DO N/A 0/1 

 

3.13.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

TT 4012 01 TT_4012_01 300144 
VS 4002 01 temp. 

measurement 
AI 

-50…250 
ºC 

4/20 mA 

SV 4012 01 SV_4012_01_FB 100089 
Cooling water valve               

(Limit switch) 
DI N/A 0/1 

 

3.13.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 TT 4012 01 Temperature H To notify alarm to supervision  

2 SV 4012 01 Limit switch Err To notify alarm to supervision  

 
 
1  ALARM: Temperature is upper than ----ºC. 

2   ALARM: The automatic valve is not working. To notify failure. 

 
From hardware point of view, the permissible operating temperature is 150ºC, for vessel 

and jacket 
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3.14 Loop 4013. Antifoam control 

 

This loop is not implemented yet in the plant. There is wired and connected the signal from the sensor for 

foam detection which is the next:  

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

LS 4013 01 LS_4013_01 100081 Foam measurement DI N/A 0/1 
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3.15 Loop 4014. Feeding tank sterilization 

 

3.15.1 Control elements 

 

- TT 4011 01:  Temperature sensor/transmitter. VS 4001 01 temperature measurement. 

- SV 4014 01: Control valve. Steam inlet to VS 4001 01. 

 

3.15.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4014 01 SV_4014_01_MV 000086 
Steam inlet valve 

(Open/Close) 
DO N/A 0/1 

 

 

3.15.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description 

I/
O 

Range 
Signal 
Type 

TT 4011 01 TT_4011_01 300142 
VS 4001 01 temp. 

measurement 
AI -10…150 ºC 4/20 mA 

 

 

3.15.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 TT 4011 01 Temperature L To notify alarm to supervision  

2 TT 4011 01 Temperature H To notify alarm to supervision  

 

1  ALARM: Temperature is lower than ----ºC (admissible temperature for sterilization). 

2   ALARM: Temperature is upper than ----ºC. 

 

From hardware point of view, the permissible operating temperature for the vessel is 170ºC. 
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3.16 Loop 4015. PBR sterilization 

 

3.16.1 Control elements 

 

- TT 4005 01: Temperature transmitter. Bioreactor temperature measurement. 

- TT 4006 01: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- TT 4006 02: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- SV 4015 01: Control valve. Steam inlet to PBR.  

 

 

3.16.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4015 01 SV_4015_01_MV 000092 
Reactor Steam inlet valve 

(Open/Close) 
DO N/A 0/1 

 

 

3.16.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

TT 4005 01 TT_4005_02 300141 
Reactor temperature 

measurement 
AI 0…150 ºC 4/20 mA 

TT 4006 01 TT_4006_01 300126 
Temperature 
measurement  

AI 0…140 ºc 4/20 mA 

TT 4006 02 TT_4006_02 300128 
Temperature 
measurement  

AI 0…140 ºc 4/20 mA 

SV 4015 01 SV_4015_01_FB 100098 
Reactor Steam inlet valve 

(Limit switch) 
DI N/A 0/1 

PT 4007 01 PT_4007_01 300135 
Reactor pressure 

measurement 
AI -1…1,5 bar 4/20 mA 

PT 4007 02 PT_4007_02 300136 
Reactor pressure 

measurement 
AI -1…5 bar 4/20 mA 
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3.16.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 *) Temperature L To notify alarm to supervision  

2 *) Temperature H To notify alarm to supervision  

3 *
2
) Pressure H To notify alarm to supervision  

4 *
2
) Pressure L To notify alarm to supervision  

5 SV 4015 01 Limit switch Err To notify alarm to supervision  

 

*) The temperature value to set these alarms will be defined in the control software depending on the 

type of data processing. There are three values of the reactor temperature measured: TT 4005 02,  

TT 4006 01 and TT 4006 02. 

*
2
) The pressure value to set these alarms will be defined in the control software depending on the 

type of data processing. (PT 4007 01 and PT 4007 02) 

 

1  ALARM: Temperature is lower than ----ºC (admissible temperature for sterilization). 

2   ALARM: Temperature is upper than ----ºC. 

 

From hardware point of view, the permissible operating temperature is 200ºC, provided that 

there is no sudden temperature shock. 

 

3  ALARM: Pressure has raised to ----bar  

4   ALARM: Pressure has fall to ----bar 

 

From hardware point of view, the permissible operating pressure for the glass DN150 

cylinders is from -1 barg to 2 barg. 

 

5   ALARM: The automatic valve is not working. To notify failure. 
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3.17 Loop 4016. Harvesting tank sterilization 

 

3.17.1 Control elements 

 

- TT 4012 01:  Temperature sensor/transmitter. VS 4002 01 temperature measurement. 

- SV 4016 07: Control valve. Steam inlet to VS 4002 01. 

 

3.17.2 PLC Output signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

SV 4016 01 SV_4016_01_MV 000084 
Steam inlet valve 

(Open/Close) 
DO N/A 0/1 

 

 

3.17.3 PLC Input signals 

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

TT 4012 01 TT_4012_01 300144 
VS 4002 01 temp. 

measurement 
AI 

-50…250 
ºC 

4/20 mA 

 

 

3.17.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 

1 TT 4012 01 Temperature L To notify alarm to supervision  

2 TT 4012 01 Temperature H To notify alarm to supervision  

 

1  ALARM: Temperature is lower than ----ºC (admissible temperature for sterilization). 

2   ALARM: Temperature is upper than ----ºC. 

 

From hardware point of view, the permissible operating temperature for the vessel is 150ºC. 
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3.18 General list of Digital/Analogical signals list 

 
 

Loop Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O 

4000 IRC 4000 01 IT_4000_01 300145 Light Power Phase 1 (NOT IMPLEMENTED) AI 

4000 IRC 4000 01 IT_4000_02 300146 Light Power Phase 2 (NOT IMPLEMENTED) AI 

4000 IRC 4000 01 IT_4000_03 300147 Light Power Phase 3 (NOT IMPLEMENTED) AI 

4000 IRC 4000 01 IRC_4000_MV 400115 Light Intensity  AO 

4001 FT 4001 01 FT_4001_01 300130 Total liquid inlet flow to reactor AI 

4001 LT 4001 01 LT_4001_01 300131 VS 4001 01 level  AI 

4001 DPT 4001 01 DPT_4001_01 300138 Differential pressure measurement AI 

4001 DPT 4001 02 DPT_4001_02 300139 Differential pressure measurement AI 

4001 GP 4001 03 GP_4001_03_MV2 400113 VS 4001 01 agitator speed set point AO 

4001 GP 4001 03   000110 Start/Stop GP 4001 03 converter DO 

4001 GP 4001 03 GP_4001_03_ERR 100104 Thermal protection of the agitator DI 

4001 PS 4001 01 PS_4001_01 100082 Pressure switch DI 

4001 PS 4001 02 PS_4001_02 100083 Pressure switch DI 

4001 PS 4001 03 PS_4001_03 100106 Pressure switch (GP 4001 01) DI 

4001 PS 4001 04 PS_4001_04 100107 Pressure switch (GP 4001 02) DI 

4001 GP 4001 01 GP_4001_01_MV1 000091 Start/Stop of the pump DO 

4001 GP 4001 02 GP_4001_02_MV1 000090 Start/Stop of the pump DO 

4001 GP 4001 01/02   000111 Start/Stop GP 4001 01/02 converter DO 

4001 GP 4001 01/02 GP_4001_01_ERR 100099 Thermal protection of the inlet pumps DI 

4001 GP 4001 01/02 GP_4001_01_MV2 400109 Flow setpoint to the inlet pumps AO 

4002 WT 4002 01 WT_4002_01 300132 Weight Balance (VS 4002 01) AI 

4002 GP 4002 01 GP_4002_01_MV1 000089 Start/Stop of the pump DO 

4002 GP 4002 02 GP_4002_02_MV1 000104 Start/Stop of the pump DO 

4002 GP 4002 01/02   000112 Start/Stop GP 4002 01/02 converter DO 

4002 GP 4002 01/02 GP_4002_01_ERR 100101 Thermal protection of the outlet pumps DI 

4002 GP 4002 01/02 GP_4002_01_MV2 400111 Flow setpoint to the outlet pumps AO 

4002 GP 4002 03 GP_4002_03_MV2 400114 VS 4001 01 agitator speed setpoint AO 

4002 GP 4002 03   000109 Start/Stop GP 4002 03 converter DO 

4002 GP 4002 03 GP_4001_03_ERR 100105 Thermal protection of the agitator DI 

4002 PS 4002 01 PS_4002_01 100084 Pressure switch DI 

4002 PS 4002 02 PS_4002_02 100085 Pressure switch DI 

4002 PS 4002 03 PS_4002_03 100108 Pressure switch (GP 4002 01) DI 

4002 PS 4002 04 PS_4002_04 100109 Pressure switch (GP 4002 02) DI 
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Loop Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O 

4003 FQRC 4003 01 FQRC_4003_01 300109 Inlet CO2  flow measurement AI 

4003 FQRC 4003 01 FQRC_4003_01_SP 400100 Inlet CO2  flow set point AO 

4003 FQRC 4003 02 FQRC_4003_02 300110 Inlet Air  flow measurement AI 

4003 FQRC 4003 02 FQRC_4003_02_SP 400101 Inlet Air flow set point AO 

4003 FQRC 4003 03 FQRC_4003_03 300111 Circulated air  flow measurement AI 

4003 FQRC 4003 03 FQRC_4003_03_SP 400102 Circulated air flow set point AO 

4003 FQRC 4003 04 FQRC_4003_04 300112 Total Inlet gas  flow measurement AI 

4003 FQRC 4003 04 FQRC_4003_04_SP 400103 Total Inlet gas  flow set point AO 

4003 SV 4003 01 SV_4003_01_MV 000093 Analyzer gas inlet valve (Open/Close) DO 

4003 SV 4003 01 SV_4003_01_FB 100097 Analyzer gas inlet valve (FEEDBACK) DI 

4003 SV 4003 02 SV_4003_02_MV 000095 Reactor air inlet valve(Open/Close) DO 

4003 SV 4003 02 SV_4003_02_FB 100095 Reactor air inlet valve (FEEDBACK) DI 

4003 SV 4003 03 SV_4003_03_MV 000096 Blower bypass valve(Open/Close) DO 

4003 SV 4003 03 SV_4003_03_FB 100094 Blower bypass valve (FEEDBACK) DI 

4003 PS 4003 01 PS_4003_01 100110 Pressure switch bypass for recycling DI 

4003 BLWR 4003 01 BLWR_4003_01_MV1 000103 Start/Stop of the blower DO 

4004 FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow measurement AI 

4004 DPT 4004 01 DPT_4004_01 300140 Differential pressure measurement AI 

4004 SCV 4004 01 SCV_4004_01_MV 400108 Reactor outlet gas flow set point AO 

4005 HX 4005 02 HX_4005_02_MV1 000100 Start/Stop electrical resistance DO 

4005 TT 4005 01 TT_4005_01 300141 Reactor temperature measurement AI 

4005 BLWR 4005 01 BLWR_4005_01_MV2 400104 Air extractor set point (lightening refrigeration) AO 

4005 BLWR 4005 01 BLWR_4005_01_MV1 000099 Start/Stop of the extractor DO 

4005 BLWR 4005 01 BLWR_4005_01_ERR 100103 Thermal protection of the extractor DI 

4005 SV 4005 01 SV_4005_01_MV 000088 Cooling water valve (Open/Close) DO 

4005 SV 4005 01 SV_4005_01_FB 100086 Cooling water valve (FEEDBACK) DI 

4005 PP 4005 01 PP_4005_01_MV1 000102 Start/Stop of the pump DO 

4006 AT 4006 01 AT_4006_01 300125 Ph measurement AI 

4006 TT 4006 01 TT_4006_01 300126 Temperature measurement (AT 4006 01) AI 

4006 AT 4006 02 AT_4006_02 300127 Ph measurement AI 

4006 TT 4006 02 TT_4006_02 300128 Temperature measurement (AT 4006 02) AI 

4006 SV 4006 01 SV_4006_01_FB 100091 Reactor acid inlet valve (Limit switch) DI 

4006 SV 4006 02 SV_4006_02_FB 100092 Reactor base inlet valve (Limit switch) DI 

4006 SV 4006 01 SV_4006_01_MV 000083 Reactor base inlet valve (Open/Close) DO 

4006 SV 4006 02 SV_4006_02_MV 000082 Reactor base inlet valve (Open/Close) DO 

4006 PP 4006 01 PP_4006_01_MV1 000098 Start/Stop of the pump DO 

4006 PP 4006 02 PP_4006_02_MV1 000097 Start/Stop of the pump DO 

4006 WT 4006 01 WT_4006_01 ----- Acid balance Eth 

4006 WT 4006 02 WT_4006_02 ----- Base balance Eth 

4007 PT 4007 01 PT_4007_01 300135 Reactor pressure measurement AI 

4007 PT 4007 02 PT_4007_02 300136 Reactor pressure measurement AI 
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Loop Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O 

4007 PT 4007 01 PT_4007_01 300135 Reactor pressure measurement AI 

4007 PT 4007 02 PT_4007_02 300136 Reactor pressure measurement AI 

4008 WT 4008 01 WT_4008_01 300133 Reactor weight cells AI 

4009 AT 4009 01 AT_4009_01 300118 Biomass measurement AI 

4009 AT 4009 02 AT_4009_02 300119 Biomass measurement AI 

4009 AT 4009 02   300120 Biomass sensor failure AI 

4010 AT 4010 01 AT_4010_01 300121 CO2/O2 analyser AI 

4010 AT 4010 02 AT_4010_02 300122 CO2/O2 analyser AI 

4010 AT 4010 03 AT_4010_03 300123 Dissolved O2 measurement AI 

4010 PT 4010 01 PT_4010_01 300137 Outlet gas pressure measurement AI 

4010 TT 4010 01 TT_4010_01 300143 Outlet gas temperature measurement AI 

4010 SV 4010 01 SV_4010_01_MV 000081 Analyser gas inlet valve (Open/Close) DO 

4010 SV 4010 01 SV_4010_01_FB 100093 Analyser gas inlet valve (FEEDBACK) DI 

4010 HX 4010 01 HX_4010_01_MV1 000107 Start/Stop post condenser DO 

4011 TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. measurement AI 

4011 SV 4011 01 SV_4011_01_MV 000087 Cooling water valve (Open/Close) DO 

4011 SV 4011 01 SV_4011_01_FB 100087 Cooling water valve (FEEDBACK) DI 

4012 TT 4012 01 TT_4012_01 300144 VS 4002 01 temp. measurement AI 

4012 SV 4012 01 SV_4012_01_MV 000085 Cooling water valve (Open/Close) DO 

4012 SV 4012 01 SV_4012_01_FB 100089 Cooling water valve (FEEDBACK) DI 

4013 LS 4013 01 LS_4013_01 100081 Foam measurement DI 

4014 SV 4014 01 SV_4014_01_MV 000086 Steam inlet valve (Open/Close) DO 

4015 SV 4015 01 SV_4015_01_MV 000092 Reactor Steam inlet valve (Open/Close) DO 

4015 SV 4015 01 SV_4015_01_FB 100098 Reactor Steam inlet valve (Feedback) DI 

4016 SV 4016 01 SV_4016_01_MV 000084 Steam inlet valve (Open/Close) DO 

  
Emergency 

Buttons 
Emergency_Button_01 100111 Emergency Buttons (any button pressed) DI 

  
Emergency 

Buttons 
  000106 Electrical enclosure red LED DO 

  
Emergency 

Buttons 
Emergency_Button_02 100112 Emergency released DI 

  
Emergency 

Buttons 
  000105 Electrical enclosure green LED DO 

      300148 SPARE (NOT USED) AI 

      400110 SPARE (NOT USED) AO 

      400112 SPARE (NOT USED) AO 

      100100 SPARE (NOT USED) DI 

      100102 SPARE (NOT USED) DI 

      000107 SPARE (NOT USED) DO 

      000101 SPARE (NOT USED) DO 

      000108 SPARE (NOT USED) DO 

      300124 CANCELLED (AT 4010 03 temp. meas.) AI 

      100088 CANCELLED (SV 4014 01 FEEDBACK) DI 

      100090 CANCELLED (SV 4016 01 FEEDBACK) DI 
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4. PLANT SAFETY: 

 
 
4.1  Emergency stop buttons (E-stops)  

 
 

The digital/analogical signals associated to the emergency buttons are:  

 

Equipment Tag Variable 
PLC 

ADDRESS 
Description I/O Range 

Signal 
Type 

Emergency 
Buttons 

Emergency_Button_01 100111 
Emergency Buttons                        
(any button pressed) 

DI N/A 0/1 

Emergency 
Buttons 

  000106 Electrical enclosure red LED DO N/A 0/1 

Emergency 
Buttons 

Emergency_Button_02 100112 Emergency released DI N/A 0/1 

Emergency 
Buttons 

  000105 Electrical enclosure green LED DO N/A 0/1 

 
 
There are three emergency buttons installed in the skid of the plant:  

 

 
 

Fig. 1 Situation of C.IVa emergency buttons 
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An Emergency Stop Device is not considered a safeguarding device because it requires an 

overt action by an individual to stop machine motion. 

 
Because an individual must actuate the E-Stop button for it to function, these devices do not fit the 

definition of a safeguarding device. 

 

The user is responsible for making sure that all machine operators, maintenance personnel, 

electricians, and supervisors are thoroughly familiar with and understand all instructions regarding the 

installation, maintenance, and use of this product, and with the machinery it controls.  

 

 

4.2  Thermal insulation of equipment and piping 
 

 

Reasons for the use of insulation generally fall into one of the following categories: 

 

 

To save Energy  

To help maintain process temperatures 

To protect site personnel against burns 

To prevent condensation forming 

To protect against frost 

To protect equipment from corrosion 

To provide fire protection 

To provide acoustic insulation 

 

 

         

 In C.IVa all the glycol/steam pipes have been insulated, basically to protect site personnel against burns 

and to prevent condensation formation.  

The material used for the insulation is K FLEX ST (tubular insulator)  
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Technical data for K FLEX ST are: 

 

Thermal conductivity at -20 ºC λ-20 ºC = 0,033 W m
-1

 K
-1

 

Thermal conductivity at 0 ºC λ 0 ºC = 0,035 W m
-1

 K
-1

 

Thermal conductivity at 20 ºC λ20 ºC = 0,037 W m
-1

 K
-1

 

Temperatures range T = [ -45…155 ] ºC 

Density r = 65 ± 10  kg m-³ 

 

 

 

 

4.3  Relief valves 
 

As a safety device for protection against excessive pressure there are installed relief valves. Relief 

valves are a type of valve used to control or limit the pressure in a system or vessel.  

The pressure is relieved by allowing the pressurized fluid to flow from an auxiliary passage out of the 

system. As the fluid is diverted, the pressure inside the vessel will drop. Once it reaches the valve's 

reseating pressure, the valve will close. 

The relief valve is designed or set to open at a predetermined set pressure to protect pressure vessels 

and other equipment from being subjected to pressures that exceed their design limits.  

 

http://en.wikipedia.org/wiki/Valve
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/wiki/Pressure_vessel
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4.3.1 Feeding and harvesting vessels: 

 

 

In feeding and harvesting vessels, there are installed two relief valves:  

- RV 4001 01 / RV 4002 01: Sanitary relief valve installed on the vessel upper butt-end in order to protect 

the tank hoop. 

- RV 4011 01 / RV 4012 01: Relief valve installed on VS 4001 01 / VS 4002 01 glycol outlet pipe                                     

GLY-3/4”-SS1-002/008 to protect the tank jacket.  
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4.3.2 PBR and outlet gases condenser (HX 4004 01) 

 

- RV 4007 01: Sanitary relief valve installed on the upper flange of the PBR in order to protect the reactor 

vessel shell (AISI 316 parts and glass columns) and the process part of the condenser HX 4004 01. 

- RV 4004 01: Relief valve installed on the condenser HX 4004 01 glycol inlet pipe GLY-3/4”-SS1-004 in 

order to protect the service part of the condenser. 
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- RV 4005 01: Relief valve installed on the PBR cooling water circuit which protects the PBR jacket and 

the water flow part of the plate heat exchanger HX 4005 01. 

*NOTE: For the expanding water has been installed in the water circuit a bladder accumulator                      

(VS 4005 01) constructed in stainless steel.  

- RV 4005 02: Relief valve installed on the condenser HX 4005 01 glycol outlet pipe GLY-3/4”-SS1-004 

in order to protect the service part of the heat exchanger. 

 

4.3.3 Compressor of circulated gas pipe (BLWR 4003 01) 

 

 

- RV 4003 01: Relief valve installed in the compressor BLWR 4003 01 outlet to protect the compressor in 

case of control system failure*
)
.  

 

*
) 
A

 
control valve commanded by a pressure switch is used to return all or part of the fluid discharged by 

the compressor back to the compressor inlet in order to protect the compressor from an excessive 

pressure.   
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4.3.4 Relief valves certificates 

All the relief valves installed on the plant have a calibration certificated emitted by the supplier.  
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5. GENERAL PROCEDURES 
 
 
 

5.1 Preparation of chemicals 
 

 
 

5.1.1 Feeding media preparation 

 

5.1.2 Preparation of acid for pH control in bioreactor 

 

5.1.3 Preparation of base for pH control in Bioreactor 

 

5.1.4 Preparation of base for pH control in Bioreactor 

 

5.1.5 Preparation of cleaning agent for cleaning Bioreactor and 

auxiliary vessels 

 

 

Observation: This section will be completed by MPP because all points are specific process 

procedures.  
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6. INSTALLATION START-UP 

 
 
NOTE: The next shortenings are used in this manual section in order to describe the state of the valves.  

 

1 This means that the valve is opened 

0 This means that the valve is closed 

 

To follow the next procedure easily, it’s necessary to follow the P&ID (rev. 13) diagram by 

the operator.  

 

6.1 Feeding tank filling sequence: 

 

Before filling, the vessel and the inlet filter should be previously sterilised. (refer to sterilization 

sequences chapter).  

 

This sequence should be carried out by the plant operator because it’s a manual operation, and it’s 

necessary to operate directly on the manual valves. 

 

Before the start-up, check to see that all the steam circuits’ valves are closed.  

 

A) Check that all the vent pipe valves are opened: 

 

ITEM STATE 

HV 4001 03 1 

HV 4001 04 1 

*table 1 

 

 

B) Check the state of the liquid outlet valve (this valve should be closed during all the filling sequence):  

 

ITEM STATE 

HV 4001 05 0 

 *table 2 



 
                                                                                                                                CODE PROJECT: DD-8558-Z1- Rev. 1 

CUSTOMER: UAB / MELiSSA 

PROJECT: MELiSSA COMPARTMENT IVa 

DATE: 18/11/2009 PREPARED: J. GUBERN 

PÁG  76 de 156 Ref. PRK-005393 

 
 

C) Connect (½” clamp connection) the compartment inlet liquid pipe (PL-1/2”SS2-001) to the media 

supply stream and then open the required valves to permit the liquid get into the tank. The states of the 

valves that should be checked in this case are:  

 

ITEM STATE 

HV 4001 01 1 

HV 4001 02 1 

*table 3 

 
 
D) When the tank is almost full, the temperature control loop should be activated. So, open the next 

valves in order to permit the glycol flow through the tank jacket.  

 

ITEM STATE 

HV 4005 07 1 

HV 4005 08 1 

HV 4011 01 1 

HV 4011 02 1 

*table 4 

 

*NOTE: Once the circuit is opened, the loop 4011 can be activated. This loop controls the feeding tank 

inside temperature regulating the glycol flow by means of the control valve SV 4011 01.  

 

E) When the level tank goes up to its maximum (LT 4001 01), the inlet liquid valves should be closed: 

 

ITEM STATE 

HV 4001 01 0 

HV 4001 02 0 

*table 5 
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6.2 PBR filling sequence: 

 
Before filling, the reactor should be previously sterilised. (Refer to sterilization sequences chapter).  

 
A) In order to fill the reactor, the manual valves of the pipes that connect the feeding tank to the reactor 

should be opened. That means the opening of the next valves:  

 

*OBSERVATION: Before proceeding with this sequence, two things should be known about the liquid 

line from VS 4001 01 to PBR: 

 

- Which pump is installed at the moment of the start-up, and consequently the pre- filter 

LF 4001 02 or LF 4001 03) that is going to be used.  

- Which liquid inlet filter (LF 4001 04 or LF 4001 05) is going to be used. 

 

ITEM STATE 

HV 4001 19 1 

 *Using LF 4001 04 *Using LF 4001 05 

HV 4001 18* 0 1 

HV 4001 17* 1 0 

HV 400116* 0 1 

HV 4001 15* 1 0 

HV 4001 14 00 

HV 4001 13 0 

HV 4001 12 1 

HV 4001 11 1 

 

*Using GP 4001 01   

(LF 4001 02) 

*Using GP 4001 02  

(LF 4001 03) 

HV 4001 10* 0 1 

HV 4001 09* 1 0 

HV 4001 08* 0 0 

HV 4001 07* 0 1 

HV 4001 06* 1 0 

HV 4001 05* 1 1 

*table 1 
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B) Before start filling the reactor, the gas outlet should be opened. (The liquid outlet and the gas 

circulation will remain closed during this sequence).  To permit the gas outlet, open the next valves:  

 

*NOTE: Before starting this procedure, the PBR outlet gas filter should be selected. 

 
ITEM STATE 

HV 4004 03 1 

HV 4004 06 1 

 *Using GF 4004 01 * Using GF 4004 02 

HV 4004 01* 1 0 

HV 4004 02* 0 1 

HV 4004 03* 1 0 

HV 4004 04* 0 1 

HV 4010 01 0 

HV 4003 04 0 

HV 4004 05 1 

SCV 4004 01 [MANUAL SET POINT - 100%] 

HV 4004 06 (Glycol to condenser) 1 

HV 4004 07 (Glycol to condenser) 1 

*table 2 

 

C) The liquid inlet and the gas outlet had been opened so, to fill the reactor, start manually the feeding 

pump (GP 4001 01 or GP 4001 02). [MANUAL SET POINT - 100%] 

 

D) For the refrigeration water circuit filling and the glycol flow to the exchanger do the next: 

 

- Open the valve HV 4005 05 (bladder accumulator VS 4005 01)   

- Open the valve HV 4005 06 (pressure indicator PI 4005 02)    

- If the water circuit is empty, open the valve HV 4005 03 (water inlet) 

 

There is not any pressure regulator before the compartment water inlet so, be careful with 

the circuit pressure while filling it.  
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- Purge the existing air with the valve HV 4005 10 (valve installed on the upper jacket outlet 

pipe: highest point of the circuit)  

- Check that the valves HV 4005 07 and HV 4005 08 are opened (glycol outlet/inlet) 

- Open the valves HV 4005 01 and HV 4005 02 (entry and exit of glycol of the plate heat 

exchanger HX 4005 01).  

 

Now it’s already possible to activate the loop 4005 (Reactor Temperature control). When activating this 

loop, the water circuit pump is activated.  

 

E) When the reactor level it’s almost the optimum, the feeding pumps should be manually stopped. 

[MANUAL SET POINT - 0%] 

 

 

6.3 Acid/Base filling sequence (VS 4006 01/02): 

 

Filling the vessels is a manual operation. The venting pipes of these vessels are always opened to the 

atmosphere. There is a filter installed in each vent pipe. 

  

6.3.1  Preparing the entrance of acid and base into the reactor  

 

Be sure about disposable pipes: connected and clamped by the peristaltic pump.  

 

The actions that should be carried out are the next:  

 

- Open the manual valve HV 4006 02. (acid inlet pipe) 

- Open the manual valve HV 4006 05. (base inlet pipe) 

- Fill the line manually until the pump is overcome (using the pump) 

- Activate the control loop 4006 (Reactor pH control). Both pumps (PP 4006 01 and PP 4006 

02) should be started with the loop connection.  

- Finally, the valves HV 4006 03 and HV 4006 06 could be opened.  

 

*NOTE: The last two valves opened in this sequence are the valves which permit the acid and base 

entries to the reactor.  
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6.4 Light supply system (IRC 4000 01) activation: 

 

At this stage, the external light system can be activated by means of the activation of loop 4000 (PBR 

lighting control). Simultaneously, the air refrigeration system (BLWR 4005 01) should be activated too.  

 
 
6.5 Inoculums’ inlet sequence: 

 

*IMPORTANT NOTE: The inoculum inlet should always be re-sterilized before its use. The sterilization 

sequence for this line is described in the nominal operation sterilization sequence section of its manual.  

 

For inoculating, it is necessary to operate manually over two pumps, HV 4013 01 and HV 4015 50. 

 

 
6.6 Gas Loop: 

 

6.6.1  PBR gas outlet 

 

Activate loop 4004 (Outlet gas flow control) 

 

OBSERVATION: During the PBR filling, the gas outlet pipes have been opened but the outlet gas flow 

control (loop 4004) has not been activated.  

The PBR pressure control loop can be activated in this step.  

 

6.6.2 CO2 and process air inlet: 

 

Now, it’s already possible to open the reactor gas inlet.   

 

- Open the general CO2 /air inlet valves (valves installed before the pressure reducers of the gas 

inlet to the compartment)       

- Filters GF 4003 08 and GF 4003 09 should be previously sterilized. (Refer to sterilization 

sequences chapter).  

- Open the valves HV 4003 05, HV 4003 06, HV 4003 07, HV 4003 08.            
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6.6.3 Circulated gas (PBR outlet gas) to reactor: 

 

- Open the valve HV 4003 04. 

- Activate loop 4003 (inlet gas flow control).   

 

Loop 4003 controls the PBR gases inlet and the gas circulation. The blower (BLWR 4003 01) is 

automatically started with the loop activation.  

 

 

6.7 Opening of the PBR liquid outlet (harvesting tank filling): 

 

In which moment the PBR liquid outlet must be opened, is a process decision. 

 

The sequence to be followed in order to open the PBR liquid outlet is the next: 

 

*NOTE: Before proceeding with this sequence should be known which pump is installed to impulse the 

liquid from the PBR to VS 4002 01: 

 

A) Check the state of the next valves:  

 

ITEM STATE 

HV 4002 01 1 

HV 4002 13 0 

HV 4016 14 0 

 *Using GP 4002 01 * Using GP 4002 02 

HV 4002 02* 1 0 

HV 4002 03* 0 1 

HV 4002 04* 1 0 

HV 4002 05* 0 1 

HV 4016 27 0 0 

HV 4016 28 0 0 

HV 4002 06 1 

*table 1 
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B)  Activate the loop 4008 (PBR liquid level control) or loop 4002 (Outlet liquid flow control) if a 

manual control of the liquid outlet flow is needed. 

 

OBSERVATION: Both loops can not be activated simultaneously because are acting over the same 

variable (GP 4002 01/02 speed regulator). 

 

C) When the harvest tank it’s over its 10% of capacity (temperature probe is immersed in the liquid), 

loop 4012 (Harvesting tank temperature control) can be activated. Before the activation, open the next 

valves: 

 

- Check HV 4005 07 and HV 4005 08 are opened. 

- Open HV 4012 01 and HV 4012 02 (glycol inlet valves to VS 4002 01 jacket) 
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7. INSTALLATION SHUT-DOWN 

 

 
NOTE: The next shortenings are used in this manual section in order to describe the state of the valves.  

 

1 This means that the valve is opened 

0 This means that the valve is closed 

 

To follow the next procedure easily, it’s necessary to follow the P&ID (rev. 12) diagram by 

the operator.  

 

7.1 General stop of the plant: 

 

A) All the PBR entrances (gas and liquid) should be closed. So, using a manual control: 

  

- Stop feeding pump GP 4001 01 or GP 4001 02  [MANUAL SET POINT - 100%] 

- Close the manual valve HV 4001 19 (PBR liquid inlet) 

- Close the mass flow controllers FQRC 4003 01/02/03/04  [MANUAL SET POINT – 0 ml/min] 

- Close the manual valve HV 4003 08  

- Close the manual valve HV 4003 06 (PBR total gas inlet) 

 

B) After this, the next valves can be closed (manual valves of the PBR gas/liquid inlet lines): 

 

ITEM STATE 

HV 4003 05 0 

HV 4003 07 0 

HV 4001 05 0 

HV 4001 06 or HV 4001 07 0 

HV 4001 09 or HV 4001 10 0 

HV 4001 11 0 

HV 4001 12 0 

HV 4001 15 or HV 4001 16 0 

HV 4001 17 or HV 4001 18 0 

      *table 1  
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C) To continue with the procedure, shut down the reactor lightening system (IRC 4000 01). 

 

As the feeding pumps and the gassing have been stopped before, the level of the reactor will decrease, 

so the harvesting pumps will stop automatically.  

 

In this moment, all the control loops shall be closed and all the manual valves of the plant should be 

closed except the reactor gas outlet and the tanks’ vent pipes.  

 

 

7.2 Plant emptying: 

 

Before starting the vessels emptying sequences it’s important to know where the emptied 

liquid shall be discharged and connect the emptied vessel liquid outlet to wherever is 

needed.  

 

NOTE: All the manual valves are closed except the reactor gas outlet and the tanks’ vent pipes.  

 

 

7.2.1 Feeding tank (VS 4001 01) emptying sequence: Vessel and jacket 

 

A) Check the state of the next valves (to discharge the vessel, vent pipe should be opened): 

 

ITEM STATE 

HV 4001 03 1 

HV 4001 04 1 

      *table 1  

 

B) Open the next valves in order to permit the liquid outlet and consequently, the emptying of the vessel: 

 

ITEM STATE 

HV 4001 05 1 

HV 4001 08 1 

      *table 2  
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C) Once the vessel is totally emptied, the vent pipes valves and the valves in table number 2 can be 

closed: 

 

ITEM STATE 

HV 4001 03 0 

HV 4001 04 0 

HV 4041 05 0 

HV 4041 08 0 

     *table 3 

 

Only if is necessary to empty out the tank jacket continue with point D instructions. 

 

D) To empty the jacket, check the state of the next valves in order to prepare the glycol circuit for its 

emptying: 

 

ITEM STATE 

HV 4005 07 0 

HV 4005 08 0 

HV 4011 01 0 

HV 4011 02 1 

SV 4011 01 1 

HV 4014 10 (purge) 1 

HV 4011 05 1 

 

 

E) Open the valves HV 4011 03 and HV 4011 04 (air inlet valves) to carry out the glycol of the circuit.  

 

Once the circuit is empty, all the valves opened during this sequence should be closed. 
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7.2.2 Feeding pipes emptying (from VS 4001 01 to PBR) 

 

 If the emptying of the whole unit is necessary, all the lines to the reactor can be purged in 

this moment.  

 

For purging the feeding lines, it is possible to open any of the next valves: 

 

- HV 4001 08  

- HV 4015 10 

- HV 4015 03 

- HV 4015 04 

- HV 4015 47 

- HV 4015 48 

- Purge valves of the liquid filters LF 4001 02 / 03 / 04 / 05 

- HV 4015 14 

- HV 4015 22 

 

7.2.3 PBR emptying sequence: Vessel and jacket 

 

A) First of all, make sure that the reactor gas outlet valves are opened, so check the state of the manual 

valves listed next: 

 

ITEM STATE 

HV 4004 01 1 

HV 4004 03 1 

SCV 4004 01 1 

HV 4004 05 1 

     *table 1 

 

B) Open the next valves in order to permit the liquid outlet and consequently, the emptying of the vessel: 

 

ITEM STATE 

HV 4001 19 1 

HV 4015 22 1 

     *table 2  
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C) Once the reactor is emptied, the valves listed in table 1 and 2 can be closed: 

 

ITEM STATE 

HV 4001 19 0 

HV 4015 22 0 

HV 4004 01 0 

HV 4004 03 0 

SCV 4004 01 0 

HV 4004 05 0 

     *table 3 

  

Only if is necessary to empty out the PBR jacket continue with instructions of point D. 

 

 

D) For PBR jacket emptying, carry out the next actions: 

 

- Open the air purge valve HV 4005 10 (installed in the highest point of the water circuit) 

- Open the water purge valve HV 4005 04 

- Once the circuit is totally empty, both valves can be closed.  
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7.2.4 Harvesting tank (VS 4002 01) emptying sequence: Vessel and jacket 

 

A) First of all, make sure that the vessel vent pipe valves are opened, so check the state of the manual 

valves listed next: 

 

ITEM STATE 

HV 4002 09 1 

HV 4002 10 1 

     *table 1  

 

B) Open the next valves in order to permit the liquid outlet and consequently, the emptying of the vessel: 

 

ITEM STATE 

HV 4002 07 1 

HV 4002 08 1 

      *table 2 

 

C) Once the vessel is totally emptied, the vent pipes valves and the valves in table number 2 can be 

closed: 

 

ITEM STATE 

HV 4002 07 0 

HV 4002 08 0 

HV 4002 09 0 

HV 4002 10 0 

     *table 3 

 

Only if is necessary to empty out the tank jacket continue with point D instructions. 
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D) To empty the jacket, check the state of the next valves in order to prepare the glycol circuit for its 

emptying: 

 

ITEM STATE 

HV 4005 07 0 

HV 4005 08 0 

HV 4012 02 0 

HV 4012 01 1 

HV 4016 20 (purge) 1 

SV 4012 01  1 

HV 4012 03 1 

 

 

E) Open the valves HV 4011 03 and HV 4012 04 (air inlet valves) to carry out the glycol of the circuit.  

 

Once the circuit is empty, all the valves opened during this sequence should be closed. 

 

 

7.2.5 Harvest pipes emptying (from PBR to VS 4002 01) 

 

 If the emptying of the whole unit is necessary, all the lines from the reactor to VS 4002 01 

can be purged in this moment.  

 

For purging the harvesting lines, it is possible to open any of the next valves: 

 

- HV 4002 13 

- HV 4016 14 

- HV 4016 27 

- HV 4016 28 
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8. NOMINAL OPERATION 
 

 

8.1 Influent tank 

8.2 Acid and base tanks 

8.3 Bioreactor 

8.4 Gas loop 

8.5 Harvesting 

8.6 Light supply 
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9. SIP (STERILIZATION SEQUENCES) 
 

 

9.1 Introduction 

 

SIP is the acronym of Steam-In-Place: the use of steam to sanitize or sterilize a piece of equipment 

without the use of an autoclave. 

A sterile environment is a very important fact in this process. Therefore, before the start-up of the plant 

it’s important to guarantee that the whole plant had been sterilized previously (point 9.2). Once the plant 

is already working, if some maintenance operation over any equipment should be carried out, it’s 

important to sterilize again the affected stretch. These types of sequences are described in point 9.3 of 

this section. 

 

All the sterilization procedures shall be made according the following steps: 

    

 

 Step 1: Heating up 

 

In order to sterilize, pressurized steam is directly injected to the pipes and/or to the equipment. The 

minimum temperature that should be reached is 121ºC. 

 

The inlet steam is opened and all the drainages are sent to a steam trap to drain condensatesso the 

result is a pressure increase. The pressure should be kept over 1.2 barg, equivalent to 121 ºC.  

 

The heating process will last over 10/20 minutes, depending on the section value. 
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Figure 1: Saturated steam temperature versus absolute pressure diagram 

 

NOTE: In the diagram (figure 1) is easy to see that at 2.2 bar (absolute pressure), the temperature of the 

saturated is 121 ºC. 

 

The maximum operation temperature permitted is 145 ºC. (for do not damage the valves 

membranes, filters and others) 

 

The need to heat larges masses of stainless steel from ambient temperature to 121 ºC and the loss of 

radiant heat to the surrounding room will result in the creation of large quantities of condensate 

especially during the start of the process. 

 

 

 Step 2: Sterilization 

 

After the heating up of the equipment, the sterilization will last over 20 minutes to guarantee the correct 

sterilization of the piping and equipment. 

 

It is not good to increase the sterilization time or temperature because it reduces the 

working life of equipment. In case of hard contamination it is better to repeat, as many times as 

necessary, the described sterilization with intermediate cooling down. 
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Once the sterilization step is completed, the valves should return to their standard standby state.  

 

All the manual/control valves should be closed at this moment (steam inlet valves). 

 

 

 Step 3: Cooling  

 

After step 1 and step 2, the equipment should be cooled down by convection. This process is going to 

take up approximately 30 minutes.  

During the cooling process, a change in the steam/water density can cause vacuum formation. In order 

to break this vacuum, one line of vacuum breaking gas has been installed.  

Depending on the case, the vacuum would be broken with inlet process gas, vent air or vacuum breaking 

gas. (pending to be defined with MPP). 

 

 

 

 

*NOTE: The next shortenings are used in this section in order to describe the state of the valves.  

 

1 This means that the valve is opened 

0 This means that the valve is closed  

 

 

All the sterilization sequences should be carried out by the plant operator because it’s necessary to 

operate directly on the manual valves.  
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9.2 Plant Start-up sterilization procedures (empty plant) 

 

All the manual valves of the unit should be closed before starting any procedure. 

 

To follow the next procedure easily, it’s necessary to keep the P&ID (rev. 12) diagram by the 

operator.  

 

The sterilization of the whole plant will be carried out in four stretches to make this operation easier.  

 

9.2.1 Inlet of feeding tank:  

 

A) Check the state of the next valves: 

 

ITEM STATE 

HV 4001 01 0 

HV 4001 02 0 

*table 1 

 

*NOTE: These valves are closed to limit the sterilized area.  

 

B) To permit the steam outlet the next valves should be checked: 

 

ITEM STATE 

HV 4014 08 1 

*table 2 

 

*NOTE: Remember that all the valves of the steam circuits, which are not mentioned in the previous list, 

should be closed during this operation. 

 

*NOTE: Be sure to connect flexible pipe, if needed, to steam trap. 
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C) The valves detailed next should be open to start the sterilization process (to permit the steam inlet): 

 

ITEM STATE 

HV 4014 01 1 

HV 4014 02 1 

*table 3 

 

Before starting with the sterilization, all the air of the pipe should be moved out.  

 

 

D) After the required time, the valves detailed before (table 3), should be closed to stop the steam inlet:  

 

ITEM STATE 

HV 4014 01 0 

HV 4014 02 0 

*table 4 

 

E) After closing the steam inlet, the outlet steam valves could be closed: 

 

ITEM STATE 

HV 4014 08 0 

*table 5 

 

F) Pending to be discussed with MPP (Cooling + vacuum breaking) 
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9.2.2 Feeding tank and feeding line:  

 

 

 

*The lines/equipment underlined in yellow are the lines which will be sterilized in this stage. 
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A) Check the state of the next valves (process pipes valves): 

 

ITEM STATE 

HV 4001 03 (Vessel vent pipe) 0 

HV 4001 04 (Vessel vent pipe) 0 

HV 4001 02 0 

HV 4001 05 1 

HV 4001 06 0 

HV 4001 07 0 

HV 4001 08 0 

HV 4001 09 1 

HV 4001 10 1 

HV 4001 11 1 

HV 4001 12 1 

HV 4001 13 (Flow meter bypass) 1 

HV 4001 14 (Flow meter bypass) 1 

HV 4001 15 1 

HV 4001 16 1 

HV 4001 17 1 

HV 4001 18 1 

HV 4001 19 (Reactor inlet valve) 0 

      *table 1 

 

 

Valves HV 4001 06/07 are closed to make independent the sterilization of the tank and the 

sterilization of the pipes and permit the automatic sterilization of the vessel (loop 4014).  

 

 

The bypass of the flow meter should be open to sterilize because of the flow meter small 

pass area (1 mm). This area doesn’t permit to maintain the pressure during the sterilization.  
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B) To permit the steam outlet the next valves should be checked: 

 

ITEM STATE 

HV 4014 04 1 

HV 4015 10
1)

 1 

HV 4015 11 1 

HV 4015 12 1 

HV 4015 13 1 

HV 4015 14 1 

HV 4015 15 1 

HV 4015 16 1 

HV 4015 17 1 

*table 2 

 

1) NOTE: This valve should be connected with a hose to the steam trap system. All the others outlets are 

already connected to a steam trap.  

 

C) The valves detailed next should be open to start the sterilization process (to permit the steam inlet): 

 

ITEM STATE 

HV 4014 01 1 

HV 4014 09 1 

HV 4014 05 1 

HV 4014 06 1 

SV 4014 01 (AUTO: Loop 4014) 1 / 0 

HV 4014 07 0 

HV 4015 01 1 

HV 4015 02 1 

HV 4015 09 1 

HV 4015 05 1 

HV 4015 06 1 

*table 3 

 

*NOTE: The automatic valve is opened/closed automatically for the control system. 

 

Before starting with the sterilization, all the air of the pipes should be moved out.  
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D) After the required time, the valves detailed before (table 3), should be closed to stop the steam inlet:  

 

ITEM STATE 

HV 4014 01 0 

HV 4014 09 0 

HV 4014 05 0 

HV 4014 06 0 

SV 4014 01 (AUTO: Loop 4014) 0 

HV 4014 07 0 

HV 4015 01 0 

HV 4015 02 0 

HV 4015 09 0 

HV 4015 05 0 

HV 4015 06 0 

*table 4 

 

*NOTE: The automatic valve is opened/closed automatically for the control system. 

 

E) After closing the steam inlet, the outlet steam valves could be closed: 

 

ITEM STATE 

HV 4014 04 0 

HV 4015 10
1)

 0 

HV 4015 11 0 

HV 4015 12 0 

HV 4015 13 0 

HV 4015 14 0 

HV 4015 15 0 

HV 4015 16 0 

HV 4015 17 0 

*table 5 

 

F) Pending to be discussed with MPP (Cooling + vacuum breaking) 
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9.2.3 PBR:  

 

 

*The lines/equipment underlined in yellow are the lines which will be sterilized in this stage. 
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A) Open the PBR discharge valve HV 4001 19. 

 

B) To permit the steam outlet open the next valves: 

 

ITEM STATE 

HV 4015 17 1 

HV 4015 22
1)

 1 

*table 1 

 

1) NOTE: This valve should be connected with a hose to the steam trap system.  

 

C) The valves detailed next should be open to start the sterilization process (to permit the steam inlet): 

 

ITEM STATE 

HV 4014 01 1 

HV 4015 36 1 

HV 4015 37 1 

HV 4015 50 1 

SV 4015 01 (AUTO: Loop 4015) 1 / 0 

HV 4015 49 1 

*table 2 

 

*NOTE: The automatic valve is opened/closed automatically for the control system. 

 

Before starting with the sterilization, all the air of the PBR should be moved out.  

 

D) After the required time, the valves detailed before (table 2), should be closed to stop the steam inlet:  

 

ITEM STATE 

HV 4014 01 0 

HV 4015 36 0 

HV 4015 37 0 

HV 4015 50 0 

SV 4015 01 (AUTO: Loop 4015) 0 

HV 4015 49 0 

*table 3 
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E) After closing the steam inlet, the outlet steam valves could be closed: 

 

ITEM STATE 

HV 4015 17 1 

HV 4015 22 1 

*table 5 

 

F) Pending to be discussed with MPP (Cooling + vacuum breaking) 

 

 

 

9.2.4 Harvesting line and harvesting tank:  

 

 

 

*The lines/equipment underlined in yellow are the lines which will be sterilized in this stage. 
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A) Check the state of the next valves (process pipes valves): 

 

ITEM STATE 

HV 4002 01 0 

HV 4002 02 1 

HV 4002 03 1 

HV 4002 04 1 

HV 4002 05 1 

HV 4002 06 0 

HV 4002 09 (Vessel vent pipe) 0 

HV 4002 10 (Vessel vent pipe) 0 

HV 4002 07 1 

HV 4002 08 0 

      *table 1 

 

 

Valve HV 4002 06 is closed to make independent the sterilization of the tank and the 

sterilization of the pipes and permit the automatic sterilization of the vessel (loop 4016).  

 

 

B) To permit the steam outlet the next valves should be checked: 

 

ITEM STATE 

HV 4016 14
1)

 1 

HV 4016 16 1 

HV 4016 25 1 

HV 4016 21
1)

 1 

*table 2 

 

1) NOTE: These valves should be connected with a hose to the steam trap system. All the others outlets 

are already connected to a steam trap.  
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C) The valves detailed next should be open to start the sterilization process (to permit the steam inlet): 

 

ITEM STATE 

HV 4014 01 1 

HV 4016 01 1 

HV 4016 02 1 

HV 4016 03 1 

HV 4016 06 1 

SV 4016 01 (AUTO: Loop 4016) 1 / 0 

HV 4016 07 1 

*table 3 

 

*NOTE: The automatic valve is opened/closed automatically for the control system. 

Before starting with the sterilization, all the air of the pipes should be moved out.  

 

D) After the required time, the valves detailed before (table 3), should be closed to stop the steam inlet:  

 

ITEM STATE 

HV 4014 01 0 

HV 4016 01 0 

HV 4016 02 0 

HV 4016 03 0 

HV 4016 06 0 

SV 4016 01 (AUTO: Loop 4016) 0 

HV 4016 07 0 

*table 4 

 

E) After closing the steam inlet, the outlet steam valves could be closed: 

 

ITEM STATE 

HV 4016 14
1)

 1 

HV 4016 16 1 

HV 4016 25 1 

HV 4016 21
1)

 1 

*table 5 

 

F) Pending to be discussed with MPP (Cooling + vacuum breaking) 
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9.2.5 Harvesting transfer line to other compartments:  

 

This line has been already sterilized in the last point (9.2.4 Harvesting line and harvesting tank) 

 

A) Check the state of the next valves: 

 

ITEM STATE 

HV 4002 07 0 

HV 4002 08 0 

     *table 1 

 

*NOTE: These valves are closed to limit the sterilized area.  

 

B) To permit the steam outlet the next valves should be checked: 

 

ITEM STATE 

HV 4016 21
1)

 1 

     *table 2 
 

1) NOTE: These valves should be connected with a hose to the steam trap system. All the others outlets 

are already connected to a steam trap.  

 

C) The valves detailed next should be open to start the sterilization process (to permit the steam inlet): 

 

ITEM STATE 

HV 4014 01 1 

HV 4016 04 1 

     *table 3 

 

 

Before starting with the sterilization, all the air of the pipe should be moved out.  
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D) After the required time, the valves detailed before (table 3), should be closed to stop the steam inlet:  

 

ITEM STATE 

HV 4014 01 1 

HV 4016 04 1 

     *table 4 

 

E) After closing the steam inlet, the outlet steam valves could be closed: 

 

ITEM STATE 

HV 4016 21 0 

     *table 5 

 

F) Pending to be discussed with MPP (Cooling + vacuum breaking) 
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9.3 Nominal operation sterilization procedures 

 

During the plant operation, after the substitution or manipulation of any specific unit, it could be 

necessary to sterilize some specific areas in order to be able to continue with the operation in a sterile 

environment. All the plant can be sterilized using pressurized steam.    

  

Therefore, in this section will be studied the most repetitive sterilizations that will be in sampling valves, 

filters, pumps, and others. 

 

There are some cases (filters and pumps) where two parallel units are installed in order to permit the 

operation over one of these without stopping the process.  

 

 

To follow the next procedure easily, it’s necessary to keep the P&ID (rev. 12) diagram by the 

operator.  

 

 

9.3.1 Sampling valves: 

 

Before taking a sample, the sampling valve should be sterilized. 

 

The three valves installed, had a BBS-Systems port that allows through the chamber SIP flow between 

sampling, to ensure a truly representative sample every time.  

The valves are flush mounted to the vessels without dead spaces. 

 

All sampling valves had an inlet steam valve welded to the main valve, and these steam valves are 

connected to inlet steam pipes.  
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9.3.1.1 Feeding tank sampling valve: 

 

Figure1. Feeding vessel sampling valve diagram 

 

Before taking any sample: 

 

- Check that the main valve HV 4001 22 is closed. 

- Open the next valves: HV 4014 01, HV 4014 05 and HV 4014 14 to permit the steam inlet. 

-  

*Note: The valve HV 4014 14 is connected to the compartment inlet steam system.  

 

 

9.3.1.2 Harvesting tank sampling valve: 

 

Figure2. Harvesting vessel sampling valve diagram 

 

Before taking any sample: 

 

- Check that the main valve HV 4002 11 is closed. 

- Open the general steam inlet valve HV 4014 01 and HV 4016 26 to permit the steam inlet. 

 

*Note: The valve HV 4016 26 is connected to the compartment inlet steam system.  
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9.3.1.3 PBR sampling valve: 

 

In this case, the sampling valve HV 4002 12 is a piston type valve.  

 

 

 

 

                                                                  Figure3. PBR sampling valve diagram 

 

Before taking any sample: 

 

- Check that the main valve HV 4002 12 is closed. 

- Open the general steam inlet valve HV 4014 01 and HV 4015 46 to permit the steam inlet. 

 

*Note: The valve HV 4015 46 is connected to the compartment inlet steam system.  
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9.3.2 Inoculums’ inlet pipe sterilization: 

 

*IMPORTANT NOTE: The inoculums’ inlet should always be resterilized before use. In order to sterilize 

this pipe, the next actions should be carried out: 

 

- Close the valve HV 4015 50. 

- Close the valve HV 4013 01. 

- Connect the clamp of the valve HV 4015 51 with a flexible pipe to a steam trap. 

- Open the valve HV 4015 29 to permit the steam outlet.  

- Open the valves HV 4015 49 and SV 4015 01 to permit the steam inlet. 

 

- After 20 min close the steam inlet closing the valves HV 4015 49 and SV 4015 01. 

- Immediately, close the steam outlet closing the valve HV 4015 29. 

 

To inoculate, the pipe should be cold.  

 

Now, it’s already possible to add the inoculums’ to the reactor.  

 

 

9.3.3 Pumps manipulation/sterilization: 

 

In a first stage, in the plant will be two pumps installed and one as spare. So, the 

manipulation of the pumps will be usual. 

 

The pumps in use should be generally changed for two reasons: the breakage of the pump/ filter or the 

blockage of the filter.  

During the plant operation, it’s possible to change one pump to another without stopping the process (if 

the change is not caused by an unexpected breakage of the pump). The new pump can be installed 

while the pump that is going to be trade is still working.  
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9.3.3.1 Replacing  GP 4001 01 with GP 4001 02 and vice versa (Feeding pumps) 

 

 

 

* Enlarged view of the working zone from the P&ID Diagram. 
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The procedure that must be followed in order to sterilize the pump just installed before its use, is the one 

described next:  

 

A) Check the state of the next valves: 

 

GP 4001 01 to GP 4001 02 GP 4001 02 to GP 4001 01 

ITEM  STATE ITEM STATE 

HV 4001 07 0 HV 4001 06 0 

HV 4001 10 0 HV 4001 09 0 

*table 1 

 

*NOTE: Actually, the state of the valves listed before should be the natural state of the valves at the 

moment.  

 

B) To permit the steam outlet should be checked the state of the next valves: 

 

GP 4001 01 to GP 4001 02 GP 4001 02 to GP 4001 01 

ITEM  STATE ITEM STATE 

HV 4015 12 1 HV 4015 11 1 

HV 4015 18 1 HV 4015 18 1 

*table 2 

 

*NOTE: Remember that all the valves of the steam circuits, which are not mentioned in the previous or 

the next lists, should be closed during this operation. 

 

C) The valves detailed next should be open to start the sterilization process (to permit the 

steam inlet): 

 

GP 4001 01 to GP 4001 02 GP 4001 02 to GP 4001 01 

ITEM  STATE ITEM STATE 

HV 4014 01 1 HV 4014 01 1 

HV 4014 05 1 HV 4014 05 1 

HV 4015 02 1 HV 4015 01 1 

*table 3 
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To carry out and complete the sterilization process it’s necessary to wait over 20-30 minutes while the 

steam is flowing. 

  

D) After the required time, the valves detailed before (table 3), should be closed to stop the 

steam inlet:  

 

GP 4001 01 to GP 4001 02 GP 4001 02 to GP 4001 01 

ITEM  STATE ITEM STATE 

HV 4014 01 0 HV 4014 01 0 

HV 4014 05 0 HV 4014 05 0 

HV 4015 02 0 HV 4015 01 0 

*table 4 

 

 

E) After closing the inlet steam, the outlet steam valves could be closed: 

 

GP 4001 01 to GP 4001 02 GP 4001 02 to GP 4001 01 

ITEM  STATE ITEM STATE 

HV 4015 12 0 HV 4015 11 0 

HV 4015 18 0 HV 4015 18 0 

*table 5 

 

Now starts the second step, the cooling.  

 

F) After waiting the 30 minutes required for the cooling, it’s necessary to break the vacuum 

formed on the sterilized pipes. (Pending to be defined with MPP) 

 

After this action, sterilization process of the new pump installed is finished,                                                                                                          

and the process can be carried out with the new pump.  

 

In order to change the pump in use, the actions that should be realized are the next: 
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*GP 4001 01 to GP 4001 02: 

 

- Open the valves HV 4001 07 and HV 4001 10 

- Close the valve HV 4001 06  

- Switch off the pump GP 4001 01 

- Close the valve HV 4001 09 

- Switch on the pump GP 4001 02 

 

*GP 4001 02 to GP 4001 01: 

 

- Open the valves HV 4001 06 and HV 4001 09 

- Close the valve HV 4001 07 

- Switch off the pump GP 4001 02 

- Close the valve HV 4001 10 

- Switch on the pump GP 4001 01 
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9.3.3.2 Replacing GP 4002 01 for GP 4002 02 and vice versa (Harvesting pumps) 

 

 

* Enlarged view of the working zone from the P&ID Diagram. 

 

The procedure that must be followed in order to sterilize the pump just installed before its use, is the one 

described next:  

 

A) Check the state of the next valves: 

 

GP 4002 01 to GP 4002 02 GP 4002 02 to GP 4002 01 

ITEM  STATE ITEM STATE 

HV 4002 03 0 HV 4002 02 0 

HV 4002 05 0 HV 4002 04 0 

       *table 1 
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*NOTE: Actually, the state of the valves listed before should be the natural state of the valves at the 

moment.  

 

B) To permit the steam outlet should be checked the state of the next valves: 

 

GP 4002 01 to GP 4002 02 GP 4002 02 to GP 4002 01 

ITEM  STATE ITEM STATE 

HV 4016 13 1 HV 4016 10 1 

HV 4016 11 1 HV 4016 11 1 

      *table 2 

 

*NOTE: Remember that all the valves of the steam circuits, which are not mentioned in the previous or 

the next lists, should be closed during this operation. 

 

C) The valves detailed next should be open to start the sterilization process (to permit the 

steam inlet): 

 

GP 4002 01 to GP 4002 02 GP 4002 02 to GP 4002 01 

ITEM  STATE ITEM STATE 

HV 4014 01 1 HV 4014 01 1 

HV 4016 03 1 HV 4016 02 1 

       *table 3 

 

To carry out and complete the sterilization process it’s necessary to wait over 20-30 minutes while the 

steam is flowing. 

  

D) After the required time, the valves detailed before (table 3), should be closed to stop the 

steam inlet:  

 

GP 4002 01 to GP 4002 02 GP 4002 02 to GP 4002 01 

ITEM  STATE ITEM STATE 

HV 4014 01 1 HV 4014 01 1 

HV 4016 03 1 HV 4016 02 1 

       *table 4 
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E) After closing the inlet steam, the outlet steam valves could be closed: 

 

GP 4002 01 to GP 4002 02 GP 4002 02 to GP 4002 01 

ITEM  STATE ITEM STATE 

HV 4016 13 0 HV 4016 10 0 

HV 4016 11 0 HV 4016 11 0 

      *table 5 

 

Now starts the second step, the cooling.  

 

F) After waiting the 30 minutes required for the cooling, it’s necessary to break the vacuum 

formed on the sterilized pipes. 

 

After this action, sterilization process of the new pump installed is finished,                                                                                                          

and the process can be carried out with the new pump.  

 

In order to change the pump in use, the actions that should be realized are the next: 

 

*GP 4002 01 to GP 4002 02: 

 

- Open the valves HV 4002 03 and HV 4002 05 

- Close the valve HV 4002 02 

- Switch off the pump GP 4002 01 

- Close the valve HV 4002 04 

- Switch on the pump GP 4002 02 

 

*GP 4002 02 to GP 4002 01: 

 

- Open the valves HV 4002 02 and HV 4002 04 

- Close the valve HV 4002 03 

- Switch off the pump GP 4002 02 

- Close the valve HV 4002 05 

- Switch on the pump GP 4002 01 
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9.3.4 Filters manipulation/sterilization 

 

To follow the next procedure easily, it’s necessary to keep the P&ID (rev. 12) diagram by the 

operator.  

 

It should be noted that the number of times the temperature is cycled from ambient to the 

sterilization temperature rather than the time at temperature determines the lifetime of the 

cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should not 

exceed 0.30 bar (4.4 psi) at 142°C (288°F).  

 

Gas filters permit sterilization against the normal flow direction but NOT liquid filters.  

 

 

9.3.4.1 Feeding tank liquid inlet filter (LF 4001 01) sterilization 
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- Close HV 4001 01 and HV 4001 02 

- [Filter manipulation: cartridge substitution, others] 

- Open HV 4014 08 to permit the steam outlet 

- Open HV 4014 01 and HV 4014 02 to permit the steam inlet 

- After 20-30 minutes, valves HV 4014 01 and HV 4014 02 can be closed 

- Close HV 4014 08 

 

 

9.3.4.2 PBR liquid inlet pre- filter (LF 4001 02 or LF 4001 03) sterilization 

 

 

 

To manipulate any of these filters, the flow mustn’t be stopped. The liquid flow can be diverted to the 

other filter; because of they are installed in two parallel pipes.  

 

The differential pressure transmitter measures the pressure drop over the filter. In this case, the 

differential pressure diaphragm position must change when the liquid flows for one pipe or another.  
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 LF 4001 02 

 

- Close HV 4001 06 and HV 4001 09 

- [Filter manipulation] 

- Open HV 4015 11 and HV 4015 18 to permit the steam outlet 

- Open HV 4014 01, HV 4014 05 and HV 4015 01 to permit the steam inlet 

- After 20-30 minutes, valves HV 4014 01, HV 4014 05 and HV 4015 01can be closed 

- Close HV 4015 11 and HV 4015 18 

 

 

 LF 4001 03 

 

- Close HV 4001 07 and HV 4001 10 

- [Filter manipulation] 

- Open HV 4015 12 and HV 4015 18 to permit the steam outlet 

- Open HV 4014 01, HV 4014 05 and HV 4015 02 to permit the steam inlet 

- After 20-30 minutes, valves HV 4014 01, HV 4014 05 and HV 4015 02 can be closed 

- Close HV 4015 12 and HV 4015 18 
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9.3.4.2 PBR liquid inlet filter (LF 4001 04 or LF 4001 05) sterilization 

 

       *Enlarged view of the P&ID stretch.  

 

To manipulate any of these filters, the flow mustn’t be stopped. The liquid flow can be diverted to the 

other filter; because of they are installed in two parallel pipes.  

 

The differential pressure transmitter measures the pressure drop over the filter. In this case, the 

differential pressure diaphragm position does not change when the liquid flows for one pipe or another.  
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 LF 4001 04 manipulation  

 

To manipulate LF 4001 04 the flow is diverted to PL-1/2”-SS2-008/010 (LF 4001 05): 

 

- Close HV 4001 15 and HV 4001 17 

- Open HV 4001 16 and HV 4001 18 

 

Now it is possible to manipulate LF 4001 04.  

Before a new use, this filter should be sterilized.  To sterilize LF 4001 04, the actions are the next:  

 

- Close HV 4001 15 and HV 4001 17 (already closed) 

- Open HV 4015 15 and HV 4015 20 to permit the steam outlet 

- Open HV 4014 01and HV 4015 06 to permit the steam inlet 

- After 20-30 minutes, valves HV 4014 01and HV 4015 06 can be closed 

- Close HV 4015 15 and HV 4015 20 

 

 
 LF 4001 05 manipulation 

 

To manipulate LF 4001 05 the flow is diverted to PL-1/2”-SS2-009/011 (LF 4001 04): 

 

- Close HV 4001 16 and HV 4001 18 

- Open HV 4001 15 and HV 4001 17 

 

Now it is possible to manipulate LF 4001 05. 
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Before a new use, this filter should be sterilized. To sterilize LF 4001 05, the actions are the next:  

 

- Close HV 4001 16 and HV 4001 18 (already closed) 

- Open HV 4015 16 and HV 4015 20 to permit the steam outlet 

- Open HV 4014 01and HV 4015 05 to permit the steam inlet 

- After 20-30 minutes, valves HV 4014 01and HV 4015 05 can be closed 

- Close HV 4015 16 and HV 4015 20 

 
 
9.3.4.3 Acid inlet filter (LF 4006 01) sterilization (Acid line sterilization) 

 
- Stop the loop 4006 (Reactor pH control) 

- Close the valves HV 4006 03 and HV 4006 02.  

- [Filter manipulation] 

 

Before a new use of the filter that has been manipulated, it should be sterilized, so: 

 

- Open the valve HV 4015 32 in order to permit the steam outlet (connect this with a hose to a steam 

trap) 

- Open the automatic valve SV 4006 01 [Manual set point] 

- Open the valves HV 4014 01 and HV 4015 35 to permit the steam inlet 

- (After 20-30 minutes) Close the steam inlet closing the valves HV 4014 01 and HV 4015 35 

- Close the steam outlet closing HV 4015 32  
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9.3.4.4 Base inlet filter (LF 4006 02) sterilization (Base line sterilization) 

 
- Stop the loop 4006 (Reactor pH control) 

- Close the valves HV 4006 05 and HV 4006 06.  

- [Filter manipulation] 

 

Before a new use of the filter that has been manipulated, it should be sterilized, so: 

 

- Open the valve HV 4015 33 in order to permit the steam outlet (connect this with a hose to a steam 

trap) 

- Open the automatic valve SV 4006 02 [Manual set point] 

- Open the valves HV 4014 01 and HV 4015 34 to permit the steam inlet 

- (After 20-30 minutes) Close the steam inlet closing the valves HV 4014 01 and HV 4015 34 

- Close the steam outlet closing HV 4015 33 

 
 
9.3.4.5 Feeding tank vent pipe filter (GF 4001 01) sterilization 

 
 

- Close the valves HV 4001 03 and HV 4001 04 

- [Filter manipulation] 

- Open the valve: HV 4014 04 to permit the steam outlet 

- Open the valves: HV 4014 01 and HV 4014 09 to 

permit the steam inlet.  

- (After 20-30 minutes) Close the steam inlet closing the 

valves HV 4014 01 and HV 4014 09  

- Close the steam outlet closing HV 4014 04 

- After sterilization open the valves HV 4001 03 and HV 

4001 04 in order to break the vacuum formed during the 

cooling.  

 After this, it’s possible to continue with the normal 

operation. 
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9.3.4.6 Harvesting tank vent pipe filter (GF 4002 01) sterilization 

 
- Close the valves HV 4002 09 and HV 4002 10 

- [Filter manipulation] 

- Open the valve: HV 4016 05 to permit the steam outlet 

- Open the valves: HV 4014 01 and HV 4016 15 to permit the steam inlet.  

- (After 20-30 minutes) Close the steam inlet closing the valves HV 4014 01 and HV 4014 09  

- Close the steam outlet closing HV 4016 05 

- After sterilization open the valves HV 4002 09 and HV 4002 10 in order to break the vacuum formed 

during the cooling.  

 

 After this, it’s possible to continue with the normal operation. 

 
 
9.3.4.7 PBR total gas inlet filter (GF 4003 08) sterilization 

 

The gas flow should be stopped while the manipulation of this filter. In this case, the procedure to follow 

is the next one: 

 

- Stop the loop 4003 (Inlet gas flow control) 

- Close the valves HV 4003 05 and HV 4003 06. 

- (Operate on the filter) 

- Open the valve HV 4015 38 to permit the steam outlet. 

- Open the valves: HV 4014 01 and HV 4015 25 to permit the steam inlet.  

- (After 20-30 minutes) Close the steam inlet closing the HV 4014 01 and HV 4015 25. 

- Close the steam outlet closing HV 4015 38 

   

After this, it’s possible to continue with the normal operation, so open the valves HV 4003 05 and HV 

4003 06 to permit the gas flow and activate loop 4003. 
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9.3.4.8 PBR air inlet for biomass sensor cleaning filter (GF 4003 09) sterilization 

 

The gas flow should be stopped while the manipulation of this filter. In this case, the procedure to follow 

is the next one: 

 

- Stop the loop 4003 (Inlet gas flow control) 

- Close the valves HV 4003 07 and HV 4003 08. 

- (Operate on the filter) 

- Open the automatic valve SV 4003 02 (Manual set point) 

- Open the valves HV 4015 29 and HV 4015 43 to permit the steam outlet. 

- Open the valves: HV 4014 01 and HV 4015 26 to permit the steam inlet.  

- (After 20-30 minutes) Close the steam inlet closing the HV 4014 01 and HV 4015 26. 

- Close the steam outlet closing HV 4015 29 and HV 4015 43. 

   

After this, it’s possible to continue with the normal operation, so open the valves HV 4003 07 and HV 

4003 08 to permit the gas flow and activate loop 4003. 
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9.3.4.9 PBR outlet gases filter (GF 4004 01 or GF 4004 02) manipulation/sterilization 

 

 

                                       *Enlarged view of the P&ID stretch. 

 

In this case, there are installed two parallel filters. Therefore, it’s possible to manipulate one of both filters 

without closing the reactor gas outlet. So, in order to manipulate one of these filters, the procedure to be 

followed is described next. 

 

 Manipulation of the filter GF 4004 01: 

 

If it is being used the filter GF 4004 01 and should be manipulated, the gas flow must be diverted from 

PG-1/2”-SS2-04/05 to PG-1/2”-SS2-02/03. So the procedure is: 

 

- Open the valves HV 4004 02 and HV 4004 04. 

- Close the valves HV 4004 01 and HV 4004 03.  

 

Now it is possible to manipulate GF 4004 01.  
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Before a new use of the filter that has been manipulated, it should be sterilized so: 

 

- Check that the valves HV 4004 01 and HV 4004 03 are closed. 

- Open the valves HV 4015 42 and HV 4015 43 in order to permit the steam outlet. 

- Open the valves HV 4014 01 and HV 4015 39 to permit the steam inlet.  

- (After 20-30 minutes) Close the steam inlet closing the valves HV 4014 01 and HV 4015 39. 

- Close the steam outlet closing HV 4015 42 and HV 4015 43. 

 

 

 Manipulation of the filter GF 4004 02: 

 

In this case, if the filter that is being used is the GF 4004 02 and should be manipulated the flow must be 

diverted   from PL-1/2”-SS2-02/03 to PL-1/2”-SS2-04/05. So the procedure is: 

 

- Open the valves HV 4004 01 and HV 4004 03. 

- Close the valves HV 4004 02 and HV 4004 04.  

 

Now it is possible to manipulate GF 4004 02.  

Before a new use of the filter that has been manipulated, it should be sterilized so: 

 

- Check that the valves HV 4004 02 and HV 4004 04 are closed. 

- Open the valves: HV 4015 41 and HV 4015 43 in order to permit the steam outlet. 

- Open the valves: HV 4014 01 and HV 4015 40 to permit the steam inlet.  

-  Close the steam inlet closing the valves HV 4014 01 and HV 4015 40. 

-  Close the steam outlet closing HV 4015 41 and HV 4015 43. 
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10. SERVICE ON HARDWARE 

 
 
IMPORTANT NOTE: All the information of this section (service on hardware) has been extracted from 

the technical documentation of each item. For further details please consult the supplier complete 

operating instructions included in the project technical documentation. 

 

10.1. Maintenance of pumps 

 
 

In a first stage, the plant will have two pumps installed (one for 

the feeding and one for the harvest) and one pump as spare. 

 

Lewa Ecodos pumps use a 4-layer PTFE safety diaphragm for 

highest availability and operating safety  

  

The patented 4-layer PTFE safety diaphragm consists of:  

 2 working diaphragms  

 1 monitoring diaphragm  

 1 pressure resistant  (protection diaphragm) 

  

Compared to other diaphragm systems in the low pressure range the LEWA safety diaphragm has two 

working diaphragms already. This alone provides double safety. If the first working diaphragm is worn the 

second working diaphragm takes over its work.   

If the second working diaphragm is worn also this is immediately and reliably indicated by the monitoring 

diaphragm and the standard diaphragm monitoring system.   

However interruption of the production process is not necessary. An also pressure stiff safety diaphragm 

takes over the task of the working diaphragms. The production process can be continued up to the next 

scheduled stop and the LEWA ecodos still remains hermetically tight. 

 

For maintenance/service instructions, see LEWA operating manual on volume II of the project 

technical documentation.  
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10.2. Maintenance of filters (liquid and gas filters) 
 

 

 

 

Fitting Filter Cartridges: 

 

New vessel installations should be flushed out with clean water or air 

(dependant on the application) prior to installation of the cartridges. 

This will ensure that any installation debris is removed. Before 

flushing remove internal support plates/cage, springs and tie rods. 

 

 

 

 

 

1. Close upstream and downstream isolation valves. 

2. Depressurise vessel by cracking open the vent or drain connection. 

3. Fully vent air vessels and fully drain liquid vessels 

4. Remove filter bowl by releasing V band clamps, lock ring, bolts on flanges or unscrew bowl 

on plastic vessels. 

Remove bowl and place on clean surface to protect seal face. 

Note: if steam jackets or electrical heaters are fitted to air sterilisation vessels, they should have the 

steam or electricity supply switched off, be disconnected and allowed to cool before attempting work on 

bowl. 

5. Remove support retaining nut/plate/cage and any springs or 'cup' seals if these were not removed for 

initial flushing. In this case leave tie rods in-situ. 

6. Replace internal tie rods if removed for flushing. 

7. Ensure bottom 'cup' seals in multi-cartridge industrial vessels are clean and not damaged. 

8. Fit filter cartridges in accordance with instructions supplied (see Installation and Operating Instructions 

for Liquid &Gas Filter Cartridges Ref. 179500420). Pay careful attention to the condition of seals. 

9. Refit top 'cup' seals and springs, in multi cartridge industrial vessels. 
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10. Refit support plate and retaining nut in sterile air vessels and retaining cage in sanitary liquid vessels. 

Ensure retaining nut is fully tightened on retaining plate types. 

11. Check housing body seal, replace if any signs of wear or damage are evident 

Note: multi sanitary liquid vessels have a removable distribution plate which has top and bottom body 

seals and two internal outlet seals. Ensure that this place is sealed properly before bowl is replaced. 

12. Replace bowl by reversing actions carried out in step 4. 

13. Ensure that filter bowl and fastenings are secured. 

14. Ensure that drain, vent and pressure gauge connections are closed and secure. 

15. Slowly open the upstream isolation valve and allow fluid to flow into vessel. 

16. The vent valve at the top of the vessel should be 'cracked' open (two full turns on rotary valves is 

adequate, further turns will allow the valve to be removed completely). This allows air to vent from the 

vessel and ensure that it is full of liquid and that the entire cartridge is utilised. This is not necessary with 

air or gas installations. 

17. Close vent when liquid emerges. 

18. Slowly open the downstream isolation valve and allow the filtered liquid to flow. 

19. Carefully check all seals, drains and vent and make good any leakage. 

20. The filter vessel installation can now be run normally, within the operating parameters indicated for 

the vessel. 

Cartridges should not be subjected to excessive hydraulic shock and should never be reverse 

pressurised from the downstream to upstream side inside to out through the cartridge). 

Cartridges should be changed when they have completed their pre determined life, number of steam 

sterilization cycles or alternatively when the differential pressure and or flow through the filter vessel 

reach an unacceptable limit. 
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10.3. Maintenance of agitators 

 
 

10.3.1. Feeding tank agitator (Sterimixer®) 

 
 
The Sterimixer® requires a minimum of maintenance. Regular inspection of all parts and any consequent 

action is usually sufficient. 

 

Ensure the Sterimixer® is in a safe state before performing any service. 
 

 

Before performing maintenance and service ensure; 

• The impeller and vessel are fully cleaned from any processed media and that any processed media 

cannot enter the vessel during maintenance. 

• The vessel is fully vented from any possible gases. 

• The vessel is depressurized. 

• The main power is switched-off and cannot be accidentally switched on during maintenance. 

• The vessel has been cooled to a temperature below 50°C (or a limit set by local regulations). 

 
Mounting drive unit 
 
Ensure the magnetic rotor is not damaged and properly aligned preventing physical contact with the weld 

plate upon installation and operation. 

Be certain that you can handle the weight of the drive unit. Take a firm grip of the gearbox to balance the 

weight of the drive unit and to minimize the risk of damage caused by crushing when dismounting. 

 

1. Lift the drive unit up and let the welding plate’s screws pass through the slots in the drive unit flange. 

2. Turn the drive unit counter clockwise into position. 

3. Lock the drive unit in position by tightening the locking nuts. 

 

Dismounting drive unit 
 
 

Dismount the drive unit by following the mounting instructions in reverse order. 

Be certain that you can handle the weight of the drive unit. Take a firm grip of the gearbox to balance the 

weight of the drive unit and to minimize the risk of damage caused by crushing when dismounting.  
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   Due to the strong magnetic forces generated by the magnets, the impeller must be 

mounted before the drive unit to avoid any damage on the bearings. 

The Sterimixer® magnetic rotor includes strong magnets thus personnel equipped with 

pacemaker shall not handle these components. 

The Sterimixer® impeller and magnetic rotor includes strong magnets thus magnetic 

cards, e.g. credit cards, can be permanently damaged if being close to the components 

specified. 

Ensure the power supply is disconnected and not possible to accidentally be connected. 

The drive unit can be heavy. 

 

 Routine maintenance during start up/running in: 

 

Following maintenance schedule should be performed at start up and/or running in of the Sterimixer®. 

 

• Remove and check the impeller. 

• If particles are stuck to the impeller they have to be removed. 

• Due to the strong magnets inside the impeller all magnetic particles will get stuck inside the impeller.  

Therefore, check the inside of the impeller in particular. 

• The impeller must not be scratched or in any way damaged. If it has been damaged, the impeller and 

bearing must be replaced. The impeller can be sent to Roplan for refurbishment. 

• If a refurbished impeller is to be installed the bearing unit shall be replaced with a new. 

 

 

The Sterimixer® impeller includes strong magnets thus personnel equipped with 

pacemaker shall not handle these components. 
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 At least once a year - interval dependent upon application 
 

 
Following maintenance schedule should be performed at least once a year. Do note that the interval will 

be highly dependant upon the application. 

 

• Remove and check the bearing and the impeller for signs of surface damage and general wear of the 

bearings. 

• Change the bearing and the impeller if the surface is coarse or uneven, scratched or if fragments have 

been knocked out from the bearing. The impeller can be sent to Roplan for refurbishment. 

• Change the PTFE washer when dismounting the bearing. 

• Make a general inspection of the motor, gearbox and other Sterimixer® parts. Make sure the gearbox is 

not leaking oil. 

 

 

The Sterimixer® impeller includes strong magnets thus personnel equipped with 

pacemaker shall not handle these components. 

 

NOTE: The male bearing and the female bearing must be of same material, TC or SiC. If a refurbished 

Impeller is installed, a new bearing unit shall be mounted as well. 

 

 

10.3.2. Harvesting tank agitator (Vak kimsa) 
 

 
NOTE: See the maintenance manual of Vak kimsa agitator (included in the volume I of the project 

technical documentation) 
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10.4. Maintenance of valves: membrane replacement/others 

 
 

10.4.1. Hand-operated diaphragm valves (Bürkert, model 3233)  
 
 

 
Dismantling of the valve: 
 
 

 
Before dismantling or opening the valve, turn-off the medium and depressurize the pipes. 
 

 

 

 
FIGURE1. Disassembled drawing of the manual diaphragm valve 3233 

 

 
 
 
- Open the valve until the optical indicator (yellow) is completely let out (till blocking). 

 
 

Only turn the hand wheel by hand. 
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- Remove the protection caps from the nuts, if necessary. 

- Unscrew the 4 fixing screws in an alternating pattern and remove the hand wheel. 

- Turn the hand wheel a few times so that the diaphragm separates from the body. 

- Remove the diaphragm: 

• For DN15 and 20, remove the elastomeric diaphragm. 

• For DN > 20, unscrew the elastomeric diaphragm. 

• For a PTFE/EPDM diaphragm, turn a quarter turn to release the bayonet. 

- Place back the new diaphragm so that the fixing holes are aligned with those of the diaphragm (screw 

home if necessary). 

- Open the hand wheel again (turn until blocking). 

- Place back the hand wheel and the screws. 

- Screw in an alternating pattern until the hand wheel is in its proper place, without tightening. 

- Close the valve entirely then open it again completely so that the diaphragm positions itself correctly. 

- Tighten the screws in an alternating pattern to the torque rating (in Nm) specified below: 

 

 

 

For 3A approved products, please use only sterile food grade lubricant complying with    

CFR 21 arts 178.3570. 
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10.4.2. Hand-operated ball valves (Bürkert, model 2651)  

 

 

The ball valves are maintenance-free when operated according to the instructions indicated in his 

manual. 

NOTE: See the operating instructions in the project documentation.  

 

 

10.4.3. Piston-operated diaphragm valves (Bürkert, model 2031)  
 

 
Dismantling of the valve: 
 
 

Before dismantling or opening the valve, turn-off the medium and control medium and 

depressurize the pipes. 

 

Dismantling security: the cover can be unscrewed without any risk (the spring loses its tension 

progressively). 

 

 

FIGURE2. Disassembled drawing of the automatic diaphragm valve 2031 
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- Apply the control pressure indicated on the label to the lower orifice of the valve: the diaphragm 

separates from the body. 

- Unscrew the 4 fixing screws in an alternating pattern and remove the valve actuator. 

- Remove the pressure. 

- Remove the diaphragm: 

• For DN15 and 20, remove the elastomeric diaphragm. 

• For DN > 20, unscrew the elastomeric diaphragm. 

• For a PTFE/EPDM diaphragm, turn a quarter turn to release the bayonet. 

- Place back the new diaphragm so that the fixing holes are aligned with those of the diaphragm (screw 

home if necessary). 

- Apply the control pressure indicated on the label to the lower orifice of the valve. 

- Place back the actuator and the screws. 

- Screw in an alternating pattern until the actuator is in its proper place, without tightening. 

- Actuate the valve twice so that the diaphragm positions itself correctly. 

- Remove the pressure then tightens the screws in an alternating pattern to the torque rating (in Nm) 

specified below: 

 

 

 

- Apply again the control pressure indicated on the label to the lower orifice of the valve. 

- Check the torque rating of the 4 screws. Tighten if necessary. 

 

For 3A approved products, please use only sterile food grade lubricant complying with CFR 

21 Part 178.3570. 
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10.4.4. Proportional valves with control electronics (2833)  

 
 
Under normal conditions, operation of the valve is maintenance-free. 

NOTE: See the operating instructions in the project documentation.  

 

 

10.5. Maintenance of sensors 
 

 

10.5.1. Maintenance of biomass sensor AT 4009 02 

 

 

Dirty or contaminated sensors can deliver incorrect measurement values. If fouling is presumed, the 

sensor is to be removed and cleaned. Suitable cleaning solutions are mild detergents or strongly diluted 

acids (< 0.5 % by wt.) such as hydrochloric acid.  

 

When handling acids, precautionary measures are to be taken at all times. 

 

 

10.5.2. Maintenance of dissolved O2 sensor AT 4010 03 

 

 
Mounting/Dismounting InTrac777: 

 

 

1. Guide sensor cable (4) through the sensor protection tube (5) and the screwed cable gland (6). 

2. Mount flange adapter (2) on the existing InTrac housing (1). 

3. Insert optical sensor (3) and screw in hand tight. 

4. Mount sensor protection tube (5). 

5. Tighten screwed cable gland (6). 
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Inspection of the sensor: 
 
 
 

 Visual inspection 
 
 
To check your sensor, following procedure is recommended: 

 

• The contacts of the connector must be dry. Moisture, corrosion and dirt in the connector can lead to 

false readings. 

• Check the cable for buckling, brittle areas or ruptures. 

• Before calibration always examine the membrane foil optically for signs of damage. The foil must be 

intact and clean. Dirty membranes should be wiped clean using a soft, moist tissue. 

Note: An undulated membrane has no influence on the sensor performance, assuming the membrane is 

intact. 

• The membrane body must be replaced if the sensor has too long a response time, the reading is 

unstable or subject to drift, and if the sensor cannot be calibrated or the membrane shows sign of 

mechanical damage. 

• Check the cathode area for discoloration, contamination or cracks in the glass. If necessary rinse with 

demineralized water and clean with a clean soft brush or soft paper tissue. 

 

Do not use any cleaning agents containing alcohol. This could damage the sensor or lead 

to fault current. The glass body is fragile and sensitive to vibration. 
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 Testing the sensor via transmitter 
 
 
A periodic zero current measurement (no zero point calibration) is recommended for verification of 

proper sensor function.  

 

At the time you carry out the zero current measurement, the sensor must be polarized. 

 

Zero current measurement can be done by using zeroing gel (order no. 34 100 1032) or nitrogen (N2) or 

carbon dioxide (CO2) calibration gases with a purity of at least 99.995 %, alternatively in a sample 

medium saturated with one of these gases. 

After 2 minutes in an oxygen-free sample medium, the reading on the transmitter should drop to below 

10 % of the reading in ambient air, and within 10 minutes the value should have dropped to below 1 %. 

If the measured values are too high, this suggests a depleted electrolyte or a defective membrane. In the 

first instance replace the electrolyte, and in the second case exchange both the membrane body and the 

electrolyte accordingly. 

If after such procedures the above mentioned values are still not reached, replace the interior body. If 

this doesn't solve the problem too send the sensor to your local METTLER TOLEDO representative for 

inspection. 

Many sample media contain volatile substances which, even at very low concentrations, have a clearly 

perceptible smell. Similarly to oxygen, these substances are able to invade the electrolyte through the 

gas-permeable membrane. Accordingly, they become noticeable when changing the electrolyte. In most 

cases, such substances have absolutely no influence on the measuring properties of the sensor. 

Slight discoloration of the electrolyte also has no effect on the measuring properties. 
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Changing the electrolyte, the membrane body or the interior body 
 

If a sensor is to be stored for several months, the electrolyte should be replaced before use. 

If the membrane exhibits signs of failure (long response time, increased current in an oxygen-free 

medium, mechanical damage, etc.) the membrane body has to be replaced. 

 

The O2 electrolyte has an alkaline pH value of 13. Contact of electrolyte with mucous membrane or 

eyes is to be avoided. Therefore protective gloves and safety glasses have to be worn for the 

following dismantling works. If such contact occurs, the affected area should be well rinsed with water. 

In the case of accident, or should ever any adverse signs appear, get immediate medical attention. 

 
 
When changing the electrolyte, the membrane body or the interior body, please observe the following 

instructions (see also the following illustration): 

 
Make sure that this maintenance step is carried out in clean place. 
 

 
1. Unscrew the cap sleeve from the sensor shaft and carefully pull it off the sensor. 

2. Pull off the membrane body from the interior body. If it is tight-fitted, eject by pushing it with the flat 

finger tip. Before electrolyte is refilled, the membrane body must be removed from the cap sleeve. 

3. Rinse the interior body with demineralized water and carefully dab it dry with a paper tissue. 

 

Note: steps 4 to 7 may only be carried out when changing the interior body. 

4. Unscrew the retainer nut of the interior body with an adjustable wrench or with a 3/8" wrench. 

5. Remove the interior body by pulling it out of the sensor shaft. If necessary use a plier. 

Do not twist the interior body. Otherwise the connection pins can be damaged. 

6. Insert the new interior body in the sensor shaft. Turn the interior body in the shaft until the slit of the 

interior body is aligned with the pin placed in the shaft. 

7. Press the body in the shaft and screw the new retainer nut in place. 

8. Examine the O-rings visually for mechanical defects, and replace if necessary. 

9. Half-fill the new membrane body with O2 electrolyte and make sure that all bubbles are removed. Air 

bubbles can be removed by carefully tapping on the membrane body. 
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10. Slip the membrane body over the interior body while holding the sensor in a vertical position. The 

excess electrolyte will be displaced and have to be removed with a paper tissue. 

 

No electrolyte, sample media or contamination may be present between the membrane 

body and the cap sleeve. Please check carefully. 

 

11. Carefully slip the cap sleeve over the fitted membrane body, holding the sensor in a vertical position 

and screw it tight. The cap sleeve must be clean and dry. 

12. After each exchange of electrolyte or membrane body, the sensor has to be repolarised and 

recalibrated. 
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10.5.3. Maintenance of pH sensors AT 4006 01/02 

 

 

Mounting/Dismounting InTrac777: 
 
 
 
 
1. Guide sensor cable (4) through the sensor protection tube (5) and the screwed cable gland (6). 

2. Mount flange adapter (2) on the existing InTrac housing (1). 

3. Insert optical sensor (3) and screw in hand tight. 

4. Mount sensor protection tube (5). 

5. Tighten screwed cable gland (6). 

 

 

 
 
 

 

 

1. After each working cycle the electrode tip and diaphragm(s) are to be carefully rinsed with deionised 

water. Any drying out of residues from the solution being measured on these parts must be avoided at all 

costs! 

2. If the electrode is not in use it is stored with the electrode tip and the diaphragm immersed in a tank of 

electrolyte (9823/3M KCl or 9848 Friscolyt). 

3. If the electrode is stored in its armature the rules described under Item 2 apply, although the 

electrolyte has to be slightly modified for storage purposes (2 parts of buffer solution pH 9.2 to 10 parts of 

electrolyte) in order to avoid any corrosion of the armature parts. 
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4. If an electrode is inadvertently stored in a dry condition for several days it must be rinsed for several 

hours in a standard storage electrolyte. 

5. The plug-in head should occasionally be checked for possible traces of moisture. If necessary clean it 

thoroughly with deionised water or alcohol and then dry it off carefully. 

 

With a soft toothbrush and water any residues can easily be removed from the electrode. Mild washing 

agents can also be used. Protein contaminations on the diaphragm can be most likely removed with the 

cleaning solution. 

 

Solutions containing hydrofluoric acid damage the pH sensitive part of the electrode. 
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10.5.4. Maintenance of differential pressure sensors DPT 4001 01/02 
 
 
Due to the modular construction of the instrument, some repairs can be carried out by the customer. All 

replacement parts are listed with order numbers which you can order for repair of the instrument. Where 

required, exchange instructions are provided with the replacement parts. 

 

On the following pages you will find all replacement parts with order numbers which you can order from 

VEGA for repair of VEGADIF 55. In the replacement parts order always provide the serial number stated 

on the type label. The replacement part number is printed on each replacement part.  

 

Replacement parts for electronic and housing: 
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Replacement parts for process components: 
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10.5.5. Maintenance of pressure sensors PT 4007 01/02 
 
 
When the instrument is used properly, no special maintenance is required in normal operation. Product 

build-up on the diaphragm can influence the measuring result. Take precautions to ensure that heavy 

build-up and especially a hardening thereof, is avoided. 

 

Exchanging the electronics module 

 

In case of a defect, the electronics module can be exchanged by the user against an identical type. If no 

electronics module is available on the plant, the module can be ordered from the VEGA agency serving 

you. 

 

For further reparations is necessary to send the instrument to the supplier.  

 

 

 

10.5.6. Maintenance of mass flowmeter FT 4001 01 
 

 

In most applications, when correctly selected and installed, this instrument requires very little 

maintenance as it is designed without any moving mechanical parts. 

Nevertheless, according to its criticality to the quality, the instrument needs to be inspected or/and 

calibrated periodically. 

 

Periodic inspection to assure reliability of the application 

 

After the flowmeter has been operating for a period of time, it is easy to think that just because the 

flowmeter signal is stable it is correct – but this might not be the case. Even an indicated flow that 

appears to be within acceptable limits may be inaccurate and may then affect the quality of the final 

product. 
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Pipeline inspections 
 
Deposits in the pipe can cause a slow drift of measured values at meter output that is not detected and 

rectified. Anything that alters the shape or diameter of a pipeline upstream of the measurement point will 

cause errors in the readings. 

Due to the effects of sedimentation or deposition, a periodical cleaning of the flowmeter pipe might be 

necessary. 

 
 
Calibration 
 
Intrinsically this flowmeter offers long-term stability and repeatability of the measurements. Nevertheless, 

periodic calibrations are recommendable for the measurement points which are critical to the process.  

 
 
Inspection of seals and gaskets 
 
In this particular process, operational needs the use of frequent cleaning or sterilization in place (CIP or 

SIP). The flowmeter seals and gaskets should then be frequently replaced to avoid risks of leakage, 

contamination and even process failure. 

 
 
Routine maintenance 
 
 
The need for routine maintenance is defined according to the importance of the flowmeter in the process. 

Flowmeters can be checked in a variety of ways: The most common maintenance seems to be the use of 

electrical devices for simple checking of the input and output function of the transmitter. 
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11. PROCESS FOLLOW UP 
 
 

11.1. Sampling 

 

11.1.1. Influent 

11.1.2. Reactor content 

11.1.3. Gas 

11.1.4. Harvested broth 

 

 

11.2. Follow-up 

 

11.2.1. Influent tank 

11.2.2. Bioreactor 

11.2.3. Gas loop 

11.2.4. Harvesting tank 

 

 

11.3. Analysis 

 

11.3.1. On-line measurements 

11.3.2. Off-line measurements 
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12. CALIBRATIONS 
 
 

12.1. Biomass sensor (AT 4009 02) calibration 

 
 

If the turbidity measuring system is calibrated off-line, it is recommended to use the METTLER TOLEDO 

calibration tool, «CaliCap» (order no. 52 800 210), for fitting on the sensor shaft. If «CaliCap» is not 

used, a minimum distance of 10 cm (4") to the vessel walls has to be observed as well. 

During calibration, the sample should be stirred in order to prevent the sedimentation of solid particles. 

 
 

12.2. Dissolved O2 sensor (AT 4010 03) calibration 
 
 
 
Purpose of calibration 
 
 
Each oxygen sensor has its own individual slope and own individual zero point. Both values are subject 

to change, for example, through electrolyte consumption or after exchange of electrolyte or membrane 

body. To ensure high measurement accuracy of the sensor, a calibration must be carried out after each 

change of electrolyte or membrane. Prior to calibration, the sensor has to be polarized for at least 6 

hours. 

 

Note: A zero point calibration is only advisable if very high accuracy is required at low oxygen 

concentrations. 

Note: To check if your sensor needs a recalibration, you may dry it and take it in the air to check 

that the reading is close to 100%. If not, then the sensor needs a new calibration. 
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Calibration general remarks 
 

 
 
– For calibration in air, the sensor membrane must be dry, since adhering water drops can falsify the 

measured oxygen value. 

– Make sure that the oxygen saturation index of the calibration medium is correct and remains 

constant during calibration. 

– In the event of calibration in water or sample medium, the calibration medium must be in 

equilibrium with the air. Oxygen exchange between water and air is only very slow. Therefore it takes 

quite long time until water is saturated with atmospheric oxygen. 

– For correct calibration, a minimum flow rate of the calibration medium is necessary. 

– Calibration in a fermenter should be performed after sterilization (as sterilization may alter the 

sensor slope), but prior to inoculation. If it is not possible to perform the calibration after sterilization, the 

use of an existing membrane body that has been pre-sterilized while mounted in the sensor is 

recommended. A slope alteration of some per cent can occur with new membrane bodies, particularly 

after a first sterilization, as the tension of the membrane may be altered by the sterilization process. 

 

– Make sure that all other parameters, such as temperature and pressure, are constant. 

– For continuous applications, periodic recalibration is recommend in line with your requirements 

on accuracy, the type of process in operation and your own experience. The frequency of the need 

for recalibration depends very much on the specific application, and therefore appropriate intervals 

cannot be exactly defined here. 

 

Single point calibration 
 

 
By carrying out a single point calibration, the factual slope of the sensor can be established. The 

calibration medium can be water with known oxygen saturation index (e.g. air-saturated water) or air with 

known water-vapor saturation (e.g. water-vapor saturated air). 

After the sensor signal has stabilized, the complete measuring system can then be calibrated to the100 

% value of the desired measurable variable, e.g.100 % air, 20.95 % O2, or 8.26 ppm at 25 °C (77 °F) 

and normal pressure (see instruction manual for the transmitter). 

Single point calibration should be sufficient for almost all process applications. 
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Dual point calibration 
 

By carrying out a dual point calibration both slope and zero point of the sensor can be established. 

Note:  In case of a dual point calibration, always start by the zero point calibration before 

calibrating the slope. 

 

Due to the very low zero current of METTLER TOLEDO sensors, dual point calibration is normally not 

necessary for standard applications. As a rule, the zero point should be adjusted to zero manually, or it is 

automatically performed by the transmitter (see instruction manual for the transmitter). A zero point 

calibration is only advisable if very high accuracy is required at low oxygen concentrations. 

 

Incorrect zero point calibration is a frequent source of measurement error. For correct 

calibration, is recommended the use of nitrogen gas or other oxygen-free medium with a 

level of purity of at least 99.995%. 

 

After the sensor signal has stabilized (after 20…30 minutes), the sensor can be calibrated through the 

relevant transmitter to the 100 % value of the desired measurable variable, e.g. 0 % air, 0.0 % O2, or   

0.0 ppm (see instruction manual for the transmitter). 

 

  

 
12.3. pH sensors (AT 4006 01/02) calibration 

 
 
 
Before a calibration immerse the electrode for 10 minutes in a pH 7.00 or pH 4.01 buffer solution whilst 

connecting it to the transmitter. A 2-point calibration is recommended, e.g. pH 7.00 and pH 4.01 buffer 

solutions. For further details please consult the operating instructions for the pH transmitter. 

 

 



MELiSSA 
 TECHNICAL NOTE 87.2.11 

Part II 
 

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

Memorandum of Understanding 19071/05/NL/CP 
162

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. FINAL P&ID 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





MELiSSA 
 TECHNICAL NOTE 87.2.11 

Part II 
 

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

Memorandum of Understanding 19071/05/NL/CP 
164

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. REQUIRED UTILITIES DEFINITION 
AND ESTIMATED CONSUMPTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

2008 
Author:  Francisco Mangas 
 
Company:  De Dietrich Equipos Químicos 
 
Date:  10 / 02 / 2009 
 
Rev. 3 

2. DEFINITION OF UTILITIES 
REQUIRED AND ESTIMATED 

CONSUMPTIONS 
 



 CODE PROJECT: DD-8558-Z1 Rev. 3 
 

CUSTOMER: UAB 
 

PROJECT: MELISSA COMPARMENT IVa 
 

DATE: 10/02/2009 
 

PREPARED: F.M.P. 
 

PAGE  2 de 6 
 

Ref. PRK-5393 
 

Page 2 
 

 
 
1. ESTIMATED UTILITIES CONSUMPTIONS 
 
 
 
Utilities required in Melissa Compartment IVa Pilot Plant are the ones described next:  
 
 
 

− Air: Air circulation is required to refrigerate the reactor heated by the lighting system. 

The maximum values of air needed to maintain the optimum operating conditions are: 

 

• Max. metric flow = 1000 m3/h 

• Max. mass flow = 1200 Kg/h 

• Max. velocity  = 8.6 m/s 

 

 

− Water: Water is used in the reactor jacket. The water can be used as heating or 

cooling liquid depending in its temperature. 
 

- If the reactor inlet temperature needs to be increased, the jacket water is heated 

with an electric resistance.  

 

- If the reactor inlet temperature needs to be decreased, the jacket water is cooled 

with a plate exchanger using glycol.  

 

The maximum values of water needed to maintain the optimum operating conditions 

are: 

 

• Max. metric flow = 0 m3/h1) 

• Max. mass flow = 0 Kg/h1) 

• Max. velocity  = 1.4 m/s 

 
1) NOTE: The water loop is a closed circuit so it has no consumption except the purge 

losses.  
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− Steam: Steam is normally used to sterilize the plant or a part of it. It can be used too 

in the feed/harvest tanks jackets if it’s necessary to heat the content of its.  

The maximum values of steam needed during the plant operation are: 

 

• Max. metric flow = 9.5 m3/h 

• Max. mass flow = 19.8 Kg/h 

• Max. velocity  = 13.6 m/s 

 

*NOTE: The steam consumption may vary remarkably depending on the sterilization 

operations frequency. 

 

 

− Glycol: Glycol is used in different plant equipments:  

 
- To refrigerate the reactor water circuit through the plate exchanger HX 4005 02. 

 

• Max. metric flow = 1 m3/h 

• Max. mass flow = 1000 Kg/h 

• Max. velocity  = 1.4 m/s 

 

- To condense the reactor gas outlet in order to separate the liquid and gas parts 

with the condenser HX 4007 01 situated in the reactor upper part 

 

• Max. metric flow = 0.3 m3/h 

• Max. mass flow = 300 Kg/h 

• Max. velocity  = 0.4 m/s 

 
- To refrigerate the feed/harvest tanks.  

 

• Max. metric flow = 1 m3/h 

• Max. mass flow = 1000 Kg/h 

• Max. velocity  = 1.4 m/s 



 CODE PROJECT: DD-8558-Z1 Rev. 3 
 

CUSTOMER: UAB 
 

PROJECT: MELISSA COMPARMENT IVa 
 

DATE: 10/02/2009 
 

PREPARED: F.M.P. 
 

PAGE  4 de 6 
 

Ref. PRK-5393 
 

Page 4 
 

 

 

 
− Compressed air: Compressed air is used for actuators. 

 

− Electricity: The electrical consumption is calculated from all the plant electric 

components. 

 
 

 

 
1.1 ESTIMATED ELECTRICITY CONSUMPTION  

 
 

 
The compartment IVa electrical components are listed next:  
 
 
 

− Feed/Harvest pumps (GP 4001 01/02, GP 4002 01/02): These pumps allow the 

reactor media input and output. 

 
− Acid/base feeding pumps (PP 4006 01/02): Reactor pH control is done actuating 

over these pumps. 

 

− Centrifuge air fan (BLWR 4005 01): This fan aspirates the air from the outside, and 

forces it to pass through the reactor air refrigeration system. The hot air is thrown out 

again to the outside of the pilot plant.  

 
− Compressor (BLWR 4004 01): This compressor is used to recirculate the 

compartment outlet gases to the reactor inlet.  

 
− Reactor water circuit pump (PP 4005 01): This pump allows cooling water flow 

through the external jacket of the reactor stainless-steel parts. 

 
− Feeding tank (VS 4001 01) magnetic agitator: This equipment provides the 

necessary agitation to the feed vessel.  
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− Harvesting tank (VS 4002 01) mechanic agitator: This equipment provides the 

necessary agitation to the harvest vessel.  

 
− Electrical heater (HX 4005 01): This electric resistance heats the reactor water circuit 

(jacket water) if necessary.  

 
− Sample gas cooler (HX 4007 02): This equipment is used to condensate the reactor 

outlet gas before entering the gas analyzer.  

 
− Reactor lighting system: The illumination system consists of 350 halogen lamps 

distributed homogenously around the glass cylinders. A voltage regulator allows for 

different light intensities to the bioreactor.  
 

 

The characteristics and operating parameters of the electrical equipment are as follows: 
 
 

Item  Description Power        
(KW) 

Estimated 
operating 

load 

Estimated 
consumption        

(KW·h/h) 
GP 4001 01 Diaphragm pump 0,37 1,0 0,37 
GP 4001 02 Diaphragm pump 0,37 0,0 0,00 
GP 4002 01 Diaphragm pump 0,37 1,0 0,37 
GP 4002 02 Diaphragm pump 0,37 0,0 0,00 
PP 4006 01 Peristaltic pump 0,10 0,1 0,01 
PP 4006 02 Peristaltic pump 0,10 0,1 0,01 

BLWR 4005 01 Centrifuge air fan 0,14 1,0 0,14 
BLWR 4004 01  Compressor 0,07 0,7 0,05 

PP 4005 01 Centrifuge pump 1,30 1,0 1,30 
VS 4001 01 Magnetic agitator 0,20 1,0 0,20 
VS 4002 01 Mechanic agitator 0,37 1,0 0,37 
HX 4005 01 Electrical heater 5,00 0,1 0,50 
HX 4007 02 Sample gas cooler 0,18 1,0 0,18 

----- Reactor lighting system 7,00 1,0 7,00 
Total 15,94 0,6 10,50 

*Table 1: Estimated electrical consumption 
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To sum up, the utilities requirements are the next:  
 
 

Service Max. Metric flow  
(m3/h) 

Max. Mass flow  
(Kg/h) 

Max. Velocity   
(m/s) 

AIR 

Reactor air refrigeration system 1000,0 1200,0 8,6 
WATER 

Reactor refrigeration system (jacket) 0,0 0,0 1,4 
STEAM 

Sterilizing operations 9,5 19,8 13,6 
GLYCOL 

Feeding tank (VS 4001 01) refrigeration system 1,0 1000,0 1,4 
Harvesting tank (VS 4002 01) refrigeration 

system 1,0 1000,0 1,4 

Reactor water circuit cooling system 1,0 1000,0 1,4 

Condenser refrigerating 0,3 300,0 0,4 

TOTAL 3,3 3300,0 ----- 
*Table 2. Utilities requirements 

 

 

 
 As shown in table 1, the total estimated electrical consumption is 10,5 KW·h/h.  

 

 

*NOTE: The total consumption of each utility will change depending on the operating parameters.  

 
 

 
Document of reference: All the data present in this document are derived from the                    

“Annex I: Calculations”. 
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4. FINAL CONTROL LOOPS DIAGRAM 
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5. FINAL LAYOUT DRAWING 
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TAG DENOMINATION SUPPLIER OBSERVATIONS

RCIVa Photobioreactor DDPS / Bioengineering Modification of the existing one

HX 4004 01 Condenser Bioengineering Existing unit

BLWR 4005 01 Extractor SODECA Air refrigeration system 

VS 4001 01 Feeding tank TECALSA

VS 4006 01 Acid vessel AFORA

VS 4006 02 Base vessel AFORA

PP 4006 01 Acid pump AFORA Existing unit

PP 4006 02 Alcali pump AFORA Existing unit

VS 4002 01 Harvesting tank TECALSA Existing unit

GP 4002 01 Harvest pumps to reactor LEWA Flow: 4 l/h. P=20 bar. Tri-clamp 1/4". Motor 
IP55 0,25KW 2 polos

BLWR 4003 01 Compressor KNF

HX 4005 01 Glycol cooler Existing unit

HX 4005 02 Glycol heater Tope  5 KW  230 Vca

PP 4005 01 Recirculation pump Existing unit

VS 4005 01 Expansion vessel Olaer

VS 4011 01 Antifoam vessel not in the scope of project

PP 4011 01 Antifoam pump not in the scope of project

HX 4010 01 Cooler Sick-Maihack Samplig conditioner

EQUIPMENT LIST

EQUIPMENT

UAB

Agitated tank in AISI 316L, 170 l total capacity, provided with jacket for heating - cooling. 
Designed to operate at positive pressure. Magnetic driver

GP 4001 01           
GP 4001 02 Feed pumps to reactor Mettering pump in stainless, membrane PTFE, flow  0 to 4 l/h. Control by electronic variator. 

Sterilizable 

DESCRIPTION

Reactor "loop" , design natural convection. Material: AISI 316L, glass 

Reflux condenser for  reactor. Material AISI 316L

Air fan for cooling lightening of  reactor

Mettering pump for acid dosing. 

Mettering pump for alcali dosing. 

Agitated tank in AISI 316L, 90 l capacity, provided with jacket for heating cooling. Designed to 
operate at positive pressure. Magnetic driver

Mettering pump in stainless, membrane PTFE, flow  0 to 4 l/h. Control by electronic variator. 
Sterilizable 

LEWA Flow: 4 l/h. P=20 bar. Tri-clamp 1/4". Motor 
IP55 0,25KW 2 polos

Vessel (2L capacity)  in borosilicate glass for acid addition

Vessel (2L capacity)  in borosilicate glass for base addition

Expansion vessel for glycol circuit. Material AISI 316. Volume: 10 l

Vessel for antifoam addition

Mettering pump for antifoam addition

Sample gas cooler 

Membrane compressor in AISI 316 / PTFE for outlet gas recirculation to reactor. Normal flow: 
2,1 l/min

Plate heat exchanger for glycol cooling with cold glycol

Electrical resistance (heater)

Centrifugal pump for glycol loop for control of reactor temperature
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TAG Nº SITUATION Inch DESCRIPTION MODEL MAT. MANUFACTURER
AT 4009 01 REACTOR 1" Biomass measurement CT08 Dual Probe A01 0044 --- MONITEK

AT 4009 02 REACTOR 1" Biomass measurement InPro8200, In Trac799M AISI316L METTLER TOLEDO

AT 4010 01/02 PG-1/2"-SS2-007 1/2" CO2/O2 gas analyzer Multor 610 --- SICK MAIHAK

AT 4010 03 REACTOR 1" Dissolved Oxygen measurement InPro6800+In Trac 777+VP6 AISI316L METTLER TOLEDO

AT 4006 01 REACTOR 1" Ph measurement InPro3253+InTrac777+VP6+M300 AISI316L METTLER TOLEDO

AT 4006 02 REACTOR 1" Ph measurement InPro3253+InTrac777+VP6+M300 AISI316L METTLER TOLEDO

      

---

0...5 g/l

---

0...100%

0…12

0…12

J. MESTRE
J. GUBERN
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CUSTOMER:  Universitat Autònoma de Barcelona / MELiSSA
PROJECT: DATE: 04/11/2009 CHECKED: J. MESTRE
DRAWING: REV: 7 PREPARED: J. GUBERN

TAG Nº SITUATION Inch REFERENCIA MATERIAL MANUFACTURER T`P AC F/E N E
FQRC 4003 01 CO2-1/2"-SS2-001 1/2" F202D-FA-44-V --- BRONKHORST -- -- -- -- --

FQRC 4003 02 PAI-1/2"-SS2-001 1/2" F202D-FA-33-Z --- BRONKHORST -- -- -- -- --

FQRC 4003 03 PG-1/4"-SS2-009 1/2" F202D-FA-44-V --- BRONKHORST -- -- -- -- --

FQRC 4003 04 CO2-1/2"-SS2-002 1/2" F202D-FA-44-V --- BRONKHORST -- -- -- -- --

SCV 4004 01 PG-1/2"-SS2-006 1/2" 2833 + 8605 AISI316L BÜRKERT -- -- -- -- --

SV 4003 01 CO2-1/2"-PP-004 1/2" 2031 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4003 02 PAI-1/2"-SS2-003 1/2" 2031 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4003 03 PG-1/4"-SS2-009 1/2" 2031 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4005 01 GLY-3/4"-SS1-003 3/4" 2652 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4006 01 PAC-1/2"-SS2-001 1/2" 2031 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4006 02 PBA-1/2"-SS2-001 1/2" 2031 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4011 01 GLY-3/4"-SS1-002 3/4" 2652 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4012 01 GLY-3/4"-SS1-008 3/4" 2652 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4014 01 ST-3/4"-SS1-006 3/4" ---- AISI316L SIEMENS 1 A -- -- X

SV 4015 01 ST-1/2"-SS1-077 1/2" 2031 + 1062 + 6012 AISI316L BÜRKERT 1 A X 1 X

SV 4016 01 ST-3/4"-SS1-020 3/4" ---- AISI316L SIEMENS 1 A -- -- X

F/E = LIMIT SWITCH  TP = TYPE 1: ON/OFF 
TP = TYPE 2: PROPORTIONAL 
TP = TYPE 3:  ELECTROVALVE 

N = NUMBER OF LIMIT SWITCHES: 1, 2
E = ELECTROVALVE

AC = A: PNEUMATIC (SIMPLE EFFECT) OPERATION
AC = B: PNEUMATIC (DOUBLE EFFECT) OPERATION 
AC = C: PNEUMATIC (PROPORTIONAL) OPERATION 

Inlet process gas to analyzer     

Blower BLWR 4003 01 gas recycling

Steam inlet to VS 4002 01

CO2 inlet mass flow measurement  

Process air inlet mass flow measurement  

Total gas mass flow measurement  

Steam inlet to VS 4001 01

Glycol outlet from VS 4001 01 jacket 

Glycol outlet from VS 4002 01 jacket 

Outlet gas mass flow measurement  

Steam inlet to reactor

DESCRIPTION

Circulated gas mass flow measurement  

Instrument list

MELiSSA COMPARTMENT IVa

Base addition to reactor for the pH control 

Glycol inlet to plate heat exchanger

Acid addition to reactor for the pH control 

Inlet gas for biomass sensor cleaning

CONTROL VALVE

DD-8558-Z1-100-01
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CUSTOMER:  Universitat Autònoma de Barcelona / MELiSSA
PROJECT: DATE: 15/03/2010 CHECKED:
DRAWING: REV: 8 PREPARED:

TAG Nº SITUATION Inch DESCRIPTION MODEL MATERIAL MANUFACTURER
TT 4010 01 VS 4001 01 1" VS 4001 01 temperature measurement PT-100 + transmitter 4/20mA INOX WIKA

TT 4011 01 PG-1/2"-SS2-007 1" Temperature measurement PT-100 + transmitter 4/20mA INOX WIKA

TT 4012 01 VS 4002 01 1" VS 4002 01 temperature measurement PT-100 + transmitter 4/20mA INOX WIKA

TT 4005 01 REACTOR 1" Reactor temperature measurement PT-100 + transmitter 4/20mA INOX BIOENGINEERING
TT 4006 01 REACTOR 1" Reactor tem. Meas. (pH sensor AT 4006 01) InPro3253+InTrac777+VP6+M300 AISI316L METTLER TOLEDO

TT 4006 02 REACTOR 1" Reactor tem. Meas. (pH sensor AT 4006 02) InPro3253+InTrac777+VP6+M300 AISI316L METTLER TOLEDO

  

 

-10…150 ºC

J. GUBERN

0…140 ºC

0…150ºC

0…140 ºC

MELiSSA COMPARTMENT IVa

Instrument list

Temperature

DD-8558-Z1-100-01
RANGE
0…150 ºC

-50…250 ºC

J.MESTRE
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CUSTOMER: Universitat Autònoma de Barcelona / MELiSSA
PROJECT: DATE: 04/11/2009 PREPARED: J. GUBERN
DRAWING: DD-8558-Z1-100-01 REV: 7 CHECKED: J.MESTRE

TAG Nº SITUATION SERVICE DESCRIPTION MODEL MAT. MANUFACTURER
LT 4001 01 VS 4001 01 1 1/2" Level measurement Guided microwave Vegaflex 63 AISI 316L VEGA

LT 4007 01 REACTOR 1" Foam measurement (not defined) (not defined)

  
 

  

Instruments list

LEVEL

MELiSSA COMPARTMENT IVa

Page 1 of 2
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CUSTOMER: Universitat Autònoma de Barcelona / MELiSSA
PROJECT: DATE: 04/11/2009 CHECKED:
DRAWING: DD-8558-Z1-100-01 REV: 7 PREPARED:

TAG Nº SITUATION DN DESCRIPTION RANGE SERVICE MODEL MATERIAL MANUFACTURER
FI 4003 01 CO2-1/2"-SS2-002 1/2" Total gas inlet flowmeter 0-21 l/min --- art. 502654 Glass BIOENGINEERING

FT 4004 01 PG-1/2"-SS2-006 1/2" Total gas outlet flowmeter 0-20 l/min --- --- INOX BRONKHORST

FT 4001 01 PL-1/2"-SS2-007 1/2" Total liquid inlet to reactor 0-20 Kg/h --- Promass83 A AISI 316L Endress&Hauser

 

 

   

    

Instruments list

J. MESTRE
J. GUBERN

MELiSSA COMPARTMENT IVa

FLOW
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CUSTOMER: Universitat Autònoma de Barcelona / MELiSSA
PROJECT: DATE: 04/11/2009 CHECKED:
DRAWING: REV: 7 PREPARED:

TAG Nº SITUATION Inch DESCRIPTION MODEL MATERIAL MANUFACTURER
PI 4001 01 VS 4001 01 1 1/2" VS 4001 01 pressure measurement 316L WIKA

PI 4001 02 VT-1"-SS2-001 1 1/2" GF 4001 04 pressure measurement 316L WIKA

PI 4002 01 VS 4002 01 1 1/2" VS 4002 01 pressure measurement 316L WIKA

PI 4001 02 VT-3/4"-SS2-001 1 1/2" GF 4001 04 pressure measurement 316L WIKA

PI 4003 01 PRC 4003 01 --- Pressure measurement PP WAIRCOM

PI 4003 02 PRC 4003 02 --- Pressure measurement PP WAIRCOM

PI 4003 03 CO2-1/2"-SS2-002 --- Pressure measurement PP WAIRCOM

PI 4003 04 PRC 4003 04 --- Pressure measurement PP WAIRCOM

PI 4003 05 GF 4003 08 1 1/2" GF 4003 08 pressure measurement 316L WIKA

PI 4003 06 GF 4003 09 1 1/2" GF 4003 09 pressure measurement 316L WIKA

PI  4004 01 GF 4004 01 1 1/2" GF 4004 01 pressure measurement 316L WIKA

PI 4004 02 GF 4004 02 1 1/2" GF 4004 02 pressure measurement 316L WIKA

PI 4005 02 WT-3/4"-SS2-002 1 1/2" Water circuit pressure measurement 316L WIKA

PI 4011 01 PRC 4011 01 --- Pressure measurement PP WAIRCOM

PI 4011 02 PRC 4012 01 --- Pressure measurement PP WAIRCOM

PT 4007 01 REACTOR 1 1/2" Reactor pressure measurement VEGABAR 52 316L VEGA

PT 4007 02 REACTOR 1 1/2" Reactor pressure measurement VEGABAR 52 316L VEGA

PT 4010 01 PG-1/2"-SS2-007 1 1/2" Analyzer line pressure measurement VEGABAR 52 316L VEGA

PS 4001 01 PL-1/2"-SS2-005 1 1/2" Pressure switch transmitter PSD10 316L WIKA

PS 4001 02 PL-1/2"-SS2-007 1 1/2" Pressure switch transmitter PSD10 316L WIKA

PS 4001 03 GP 4001 01 1/2" Pressure switch transmitter M700 IE4 316L LEWA

PS 4001 04 GP 4001 02 1/2" Pressure switch transmitter M700 IE4 316L LEWA

PS 4002 01 PL-1/2"-SS2-015 1 1/2" Pressure switch transmitter PSD10 316L WIKA

PS 4002 02 PL-1/2"-SS2-013 1 1/2" Pressure switch transmitter PSD10 316L WIKA

PS 4002 03 GP 4002 01 1/2" Pressure switch transmitter M700 IE4 316L LEWA

PS 4002 04 GP 4002 02 1/2" Pressure switch transmitter M700 IE4 316L LEWA

PS 4003 01 PG-1/4"-SS2-009 1 1/2" Pressure switch transmitter PSD10 316L WIKA

----

----

----

(NOT INSTALLED)

----

----

----

----

0…1,5 bar

-1…5 bar

-1…5 bar

0…1,5 bar

-1…5 bar

-1...5 bar

----

-1…1,5 bar

-1...5 bar

0…1,5 bar

-1…5 bar

-1…5 bar

0…4 bar

0…1,5 bar

0…1,5 bar

0…1,5 bar

RANGE
-1…5 bar

-1…5 bar

-1…3 bar

J.MESTRE
J. GUBERN

MELiSSA COMPARTMENT IVa

Instrument list

PRESSURE

DD-8558-Z1-100-01
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DPT 4001 01 PL-1/2"-SS2-007 1 1/2" Filter differential pressure measurement VEGADIF 55 316L VEGA

DPT 4001 02 PL-1/2"-SS2-009 1 1/2" Prefilter differential pressure measurement VEGADIF 55 316L VEGA

DPT 4004 01 PG-1/2"-SS2-001 1 1/2" Outlet gas diff. pressure measurement VEGADIF 55 316L VEGA0…3 bar

0…3 bar

0…3 bar
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CUSTOMER: Universitat Autònoma de Barcelona / MELiSSA
PROJECT: MELiSSA COMPARTMENT IVa DATE: 15/03/2010 PREPARED: J.GUBERN
DRAWING: DD-8558-Z1-100-01 REV.: 8 CHECKED: J.MESTRE

TAG Nº SITUATION SERVICE DESCRIPTION MODEL CONF. RANGE MANUFACTURER
WT 4002 01 VS 4002 01  VS 4002 01 Level measurement Platform  Balance PBA330+IND560 0…200 Kg METTLER TOLEDO

WT 4006 01 VS 4006 01 VS 4006 01 Level  measurement Weight Balance BBA 422-3SM 0…6 Kg METTLER TOLEDO

WT 4006 02 VS 4006 02 VS 4006 02 Level measurement Weight Balance BBA 422-3SM 0…6 Kg METTLER TOLEDO

WT 4008 01 REACTOR Reactor Level  measurement Weight Cells Ultramount 0972+IND560 0…200 Kg METTLER TOLEDO

  

  

Instruments list

WEIGHT
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

FLUID MAT SIZE NUMBER START LINE END LINE OBSERVATIONS CLASS
PL SS2 1/2" 001 CIVa LIQUID INLET VS 4001 01 --- SS-2
PL SS2 1/2" 004 VS 4001 01 PL-1 1/2"-SS2-005/006 --- SS-2
PL SS2 1 1/2" 005 PL-1/2"-SS2-004 PL-1/2"-SS2-007 --- SS-2
PL SS2 1 1/2" 006 PL-1/2"-SS2-004 PL-1/2"-SS2-007 --- SS-2
PL SS2 1/2" 007 PL-1 1/2"-SS2-005/006 PL-1 1/2"-SS2-008/009 --- SS-2
PL SS2 1 1/2" 008 PL-1/2"-SS2-007 PL-1/2"-SS2-010 --- SS-2
PL SS2 1 1/2" 009 PL-1/2"-SS2-007 PL-1/2"-SS2-011 --- SS-2
PL SS2 1/2" 010 PL-1 1/2"-SS2-008 PL-1/2"-SS2-012 --- SS-2
PL SS2 1/2" 011 PL-1 1/2"-SS2-009 PL-1/2"-SS2-012 --- SS-2
PL SS2 1/2" 012 PL-1/2"-SS2-010/011 REACTOR --- SS-2
PL SS2 1/2" 013 REACTOR PL-1/2"-SS2-015/016 --- SS-2

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

PL SS2 1/2" 014 PL-1/2"-SS2-015/016 VS 4002 01 --- SS-2
PL SS2 1/2" 015 PL-1/2"-SS2-013 PL-1/2"-SS2-014 --- SS-2
PL SS2 1/2" 016 PL-1/2"-SS2-013 PL-1/2"-SS2-014 --- SS-2
PL SS2 1/2" 017 VS 4002 01 CIVa LIQUID OUTLET --- SS-2
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID MAT SIZE NUMBER START LINE END LINE OBSERVATIONS CLASS
PG SS2 1/2" 001 HX 4004 01 PG-1/2"-SS2-002/004 --- SS-2
PG SS2 1/2" 002 PG-1/2"-SS2-001 PG-1/2"-SS2-003 --- SS-2
PG SS2 1/2" 003 PG-1/2"-SS2-002 PG-1/2"-SS2-006 --- SS-2
PG SS2 1/2" 004 PG-1/2"-SS2-001 PG-1/2"-SS2-005 --- SS-2
PG SS2 1/2" 005 PG-1/2"-SS2-004 HX 4010 01 --- SS-2
PG SS2 1/2" 006 HX 4010 01 PG-1/2"-SS2-007/008 --- SS-2
PG PP 1/2" 007 PG-1/2"-SS2-006 PG-1/2"-PP-008 --- PP
PG PP 1/2" 008 PG-1/2"-SS2-006 CIVa GAS OUTLET --- PP
PG PP 1/2" 009 PG-1/2"-PP-008 BLWR 4003 01 --- PP
PG SS2 1/2" 010 PG-1/2"-PP-009 PAI-1/2"-SS2-001 --- SS-2

FLOW: PROCESS GASLINE NOMENCLATURE 

PG SS2 1/2 010 PG 1/2 PP 009 PAI 1/2 SS2 001 SS 2
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID MAT SIZE NUMBER START LINE END LINE OBSERVATIONS CLASS
PAI SS2 1/2" 001 CIVa PROCESS AIR INLET PAI-1/2"-SS2-002/003 --- SS-2
PAI SS2 1/2" 002 PAI-1/2"-SS2-001 CO2-1/2"-SS2-001 --- SS-2
PAI SS2 1/2" 003 PAI-1/2"-SS2-001 REACTOR --- SS-2

FLOW: PROCESS AIRLINE NOMENCLATURE 

Page 3 of 13



PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
CO2 1/2" SS2 001 CIVa CO2 INLET CO2-1/2"-SS2-002 --- SS-2
CO2 1/2" SS2 002 CO2-1/2"-SS2-001 CO2-1/2"-SS2-003 --- SS-2
CO2 1/2" SS2 003 CO2-1/2"-SS2-002 REACTOR --- SS-2
CO2 1/2" PP 004 CO2-1/2"-SS2-002 PG-1/2"-PP-007 --- SS-2

 

LINE NOMENCLATURE FLOW: PROCESS CO2
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
PAC 1/2" PP 001 VS 4006 01 PAC-1/2"-SS2-002 --- PP
PAC 1/2" SS2 002 PAC-1/2"-PP-001 REACTOR --- SS-2

LINE NOMENCLATURE FLOW:  ACID
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
PBA 1/2" PP 001 VS 4006 02 PBA-1/2"-SS2-002 --- PP
PBA 1/2" SS2 002 PBA-1/2"-PP-001 REACTOR --- SS-2

       

FLOW:  BASELINE NOMENCLATURE 
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
GLY 3/4" SS1 001 GLYCOL INLET VS 4001 01 --- SS-1
GLY 3/4" SS1 002 VS 4001 01 GLYCOL OUTLET --- SS-1
GLY 3/4" SS1 003 GLYCOL INLET HX 4005 01 --- SS-1
GLY 3/4" SS1 004 HX 4005 01 GLYCOL OUTLET --- SS-1
GLY 3/4" SS1 005 GLYCOL INLET HX 4004 01 --- SS-1
GLY 3/4" SS1 006 HX 4004 01 GLYCOL OUTLET --- SS-1
GLY 3/4" SS1 007 GLYCOL INLET VS 4002 01 --- SS-1
GLY 3/4" SS1 008 VS 4002 01 GLYCOL OUTLET --- SS-1

FLOW: GLYCOLLINE NOMENCLATURE 
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
AI 3/4" SS2 001 AIR INLET GLY-3/4"-SS1-002 --- SS-2
AI 3/4" SS2 002 AIR INLET GLY-3/4"-SS1-008 --- SS-2
AI 3/4" SS2 003 GLY-3/4"-SS1-001 GLY-3/4"-SS1-002 --- SS-2
AI 3/4" SS3 004 GLY-3/4"-SS1-007 GLY-3/4"-SS1-008 --- SS-2

FLOW: AIR LINE NOMENCLATURE 
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZQ MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
IN 1/2" SS2 001 INOCULUM INLET ST-1/2"-SS1-077 --- SS-2

FLOW: INOCULUMLINE NOMENCLATURE 
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
ST 3/4" SS1 001 STEAM INLET (General steam pipe) --- SS-1
ST 1/2" SS1 002 ST-3/4"-SS1-001 PL-1/2"-SS2-001 --- SS-1
ST 3/4" SS1 003 ST-3/4"-SS1-001 GLY-3/4"-SS1-002 --- SS-1
ST 1/2" SS1 004 HV 4015 29 ST-1/2"-SS1-041 --- SS-1
ST 3/4" SS1 005 ST-3/4"-SS1-001 HV 4001 05  /  ST-3/4"-SS1-006/009 --- SS-1
ST 3/4" SS1 006 ST-3/4"-SS1-005 VS 4001 01 --- SS-1
ST 1/2" SS1 007 ST-3/4"-SS1-005 HV 4015 01 --- SS-1
ST 1/2" SS1 008 ST-3/4"-SS1-005 HV 4015 02 --- SS-1
ST 1/2" SS1 009 ST-3/4"-SS1-005 HV 4014 14 (sampling valve) --- SS-1
ST 1/2" SS1 010 ST-3/4"-SS1-001 HV 4015 25 --- SS-1

FLOW: STEAMLINE NOMENCLATURE 

ST 1/2 SS1 010 ST 3/4 SS1 001 HV 4015 25 SS 1
ST 1/2" SS1 011 HV 4015 14 ST-3/4"-SS1-026 --- SS-1
ST 1/2" SS1 012 ST-3/4"-SS1-001 HV 4015 36 --- SS-1
ST 1/2" SS1 013 ST-3/4"-SS1-001 HV 4015 39 --- SS-1
ST 1/2" SS1 014 ST-3/4"-SS1-001 HV 4015 40 --- SS-1
ST 1/2" SS1 015 ST-3/4"-SS1-001 HV 4016 01 --- SS-1
ST 1/2" SS1 016 ST-3/4"-SS1-001 HV 4016 03 --- SS-1
ST 3/4" SS1 019 ST-3/4"-SS1-001 HV 4016 09 --- SS-1
ST 3/4" SS1 020 ST-3/4"-SS1-001 VS 4002 01 --- SS-1
ST 1/2" SS1 021 ST-3/4"-SS1-001 VT-1"-SS2-001 --- SS-1
ST 3/4" SS1 026 ---- ST-3/4"-SS1-061/062 --- SS-1
ST 1/2" SS1 027 HV 4015 11 ST-3/4"-SS1-026 --- SS-1
ST 1/2" SS1 028 HV 4015 12 ST-3/4"-SS1-026 --- SS-1
ST 1/2" SS1 029 HV 4001 19 ST-3/4"-SS1-063/64 --- SS-1
ST 1/2" SS1 030 ST-3/4"-SS1-001 HV 4015 05 --- SS-1
ST 1/2" SS1 031 ST-3/4"-SS1-001 HV 4015 06 --- SS-1
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
ST 1/2" SS1 041 HV 4015 42 ST-3/4"-SS1-042/044 --- SS-1
ST 3/4" SS1 042 ST-1/2"-SS1-041 OUT --- SS-1
ST 1/2" SS1 043 HV 4015 41 ST-1/2"-SS1-041 --- SS-1
ST 3/4" SS1 044 ST-3/4"-SS1-041 ST-3/4"-SS1-042 --- SS-1
ST 3/4" SS1 045 HV 4016 10 OUT --- SS-1
ST 1/2" SS1 046 HV 4016 13 ST-3/4"-SS1-045/047 --- SS-1
ST 3/4" SS1 047 HV 4016 10 OUT --- SS-1
ST 1/2" SS1 051 HV 4016 16 ST-3/4"-SS1-045/047 --- SS-1
ST 3/4" SS1 057 INLET STEAM HV 4002 11 (sampling valve) --- SS-1
ST 1/2" SS1 059 ST-3/4"-SS1-001 HV 4015 34 --- SS-1

FLOW: STEAMLINE NOMENCLATURE 

ST 1/2 SS1 059 ST 3/4 SS1 001 HV 4015 34 SS 1
ST 1/2" SS1 060 ST-3/4"-SS1-001 HV 4015 35 --- SS-1
ST 3/4" SS1 061 ST-3/4"-SS1-026 OUT --- SS-1
ST 3/4" SS1 062 ST-3/4"-SS1-026 OUT --- SS-1
ST 3/4" SS1 063 ST-3/4"-SS1-029 OUT --- SS-1
ST 1/2" SS1 064 ST-3/4"-SS1-029 OUT --- SS-1
ST 1/2" SS1 068 ST-3/4"-SS1-001 HV 4015 26 --- SS-1
ST 1/2" SS1 069 HV 4001 04/08 Steam trap --- SS-1
ST 1/2" SS1 070 HV 4015 13 ST-3/4"-SS1-026 --- SS-1
ST 1/2" SS1 071 ST-3/4"-SS1-001 HV 4015 09 --- SS-1
ST 1/2" SS1 072 ST-3/4"-SS1-001 HV 4016 02 --- SS-1
ST 1/2" SS1 073 ST-3/4"-SS1-001 HV 4016 04 --- SS-1
ST 1/2" SS1 074 ST-3/4"-SS-001 REACTOR --- SS-1
ST 1/2" SS1 075 ST-3/4"-SS-001 HV 4015 37 --- SS-1
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
VT 1" SS2 001 VS 4001 01 ATM --- SS-2
VT 1" SS2 002 VS 4002 01 ATM --- SS-2
VT 1/2" PP 003 VS 4006 01 ATM --- PP
VT 1/2" PP 004 VS 4006 02 ATM --- PP

  
  

FLOW: VENTLINE NOMENCLATURE 
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PROJECT: DATE:            05/11/2009 CHECKED: J.MESTRE
DRAWING: REV:               4 PREPARED: J. GUBERN

MELiSSA COMPARTMENT IVa
DD-8558-Z1-100-01

LINES LIST

FLOW: PROCESS LIQUID

CUSTOMER:

LINE NOMENCLATURE 

Universitat Autònoma de Barcelona / MELiSSA

LINES

FLUID SIZE MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
WT 3/4" SS1 001 WATER INLET WT-3/4"-SS1-002 --- SS-1
WT 3/4" SS1 002 WT-3/4"-SS1-001 ---- --- SS-1

      
 
 

LINE NOMENCLATURE FLOW: WATER
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CUSTOMER:   Universitat Autònoma de Barcelona
PROJECT:  MELiSSA COMPARTMENT IVa DATE: 03/11/2009 PREPARED: J.GUBERN
DRAWING:  DD - 8558 - Z1 - 100 - 01 REV: 9 CHECKED: J.MESTRE

TAG Nº SITUATION DN SERVICE DESCRIPTION MODEL MAT. MANUFACTURER
NRV 4001 01 PL-1/2"-SS2-012 1/2" Reactor feed line no return valve Check Valve CV TC - Tri-Clamp 1/2" AISI316 BÜRKERT
NRV 4002 01 PL-1/2"-SS2-014 1/2" ΔP for the reactor outlet liquid pumps Check Valve CV TC - Tri-Clamp 1/2" AISI316 BÜRKERT
NRV 4003 01 CO2-1/2"-SS2-001 1/2"  Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4003 02 PAI-1/2"-SS2-002 1/2"  Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4003 03 PG-1/2"-SS2-009 1/2"  Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4003 04 CO2-1/2"-SS2-002 1/2"  Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4003 05 CO2-1/2"-SS2-003 1" Reactor air inlet no return valve Check Valve Sanitary valve 1" AISI316 FLUIVAL
NRV 4003 06 PAI-1/2"-SS2-003 1" Reactor total gas inlet no return valve Check Valve Sanitary valve 1" AISI316 FLUIVAL
NRV 4004 01 PG-1/2"-SS2-006 1/2"  Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4006 01 PAC-1/2"-PP-001 1/2" Reactor acid inlet no return valve Check Valve CV TC - Tri-Clamp 1/2" AISI316 BÜRKERT
NRV 4006 02 PBA-1/2"-PP-001 1/2" Reactor base inlet no return valve Check Valve CV TC - Tri-Clamp 1/2" AISI316 BÜRKERT
PRC 4003 01 CO2-1/2"-SS2-002 1/2" Gas inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4003 02 CO2-1/2"-SS2-002 1/2" Gas inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4003 04 PAI-1/2"-SS2-003 1/2" Gas inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4011 01 AI-3/4"-SS1-001 1/2" Air inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4012 01 AI-3/4"-SS1-002 1/2" Air inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
RV 4001 01 VS 4001 01 1" VS 4001 01 safety valve Relief Valve 74700 AISI316l INOXPA
RV 4002 01 VS 4002 01 1-1/2" VS 4002 01 safety valve Relief Valve 74700 AISI316l INOXPA
RV 4003 01 PG-1/4"-SS2-009 1/2" Compresor outlet relief valve Relief Valve 74700 AISI316l INOXPA
RV 4004 01 GLY-3/4"-SS1-005 3/4" Glycol inlet pressure relief valve Relief Valve 1216F AISI316L TOSACA
RV 4005 01 WT-3/4"-SS1-002 3/4" Water circuit pressure relief valve Relief Valve 1216F AISI316L TOSACA
RV 4005 02 GLY-3/4"-SS1-004 3/4" Glycol outlet pressure relief valve Relief Valve 1216F AISI316L TOSACA
RV 4007 01 REACTOR 1" Reactor safety valve Relief Valve 74700 AISI316l INOXPA
RV 4011 01 GLY-3/4"-SS1-002 3/4" Glycol outlet pressure relief valve Relief Valve 1216F AISI316L TOSACA
RV 4012 01 GLY-3/4"-SS1-008 3/4" Glycol outlet pressure relief valve Relief Valve 1216F AISI316L TOSACA
SF 4014 01 ST-1/2"-SS1-069 3/4" Steam trap in air outlet drain Steam Trap MST21 INOX SPIRAX SARCO
SF 4015 01 ST-3/4"-SS1-061 3/4" Steam trap in air inlet drain Steam Trap TD42 INOX SPIRAX SARCO
SF 4015 02 ST-3/4"-SS1-063 3/4" Steam trap in vessel drain Steam Trap TD42 INOX SPIRAX SARCO
SF 4015 03 HV 4015 38 3/4" Steam trap in vessel drain Steam Trap TD42 INOX SPIRAX SARCO
SF 4015 04 ST-3/4"-SS1-042 3/4" Steam trap drain Steam Trap MST21 INOX SPIRAX SARCO
SF 4016 01 ST-3/4"-SS1-045 3/4" Steam trap drain Steam Trap MST21 INOX SPIRAX SARCO
SF 4016 02 HV 4016 05 3/4" Steam trap drain Steam Trap TD42 INOX SPIRAX SARCO

MATERIAL LIST
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LF 4001 01 PL-1/2"-SS2-001 1" Liquid inlet sterile filter Liquid Filter ZVDICE-01A-BTB-B-E / ZCMSA-020Z-PS1 316L/PES DOMNICK HUNTER

LF 4001 02 PL-1/2"-SS2-007 1" Liquid inlet prefilter Liquid Filter ZVDICE-01B-BTB-B-E / PCPPB-96Z-PS 316L/PES DOMNICK HUNTER

LF 4001 03 PL-1/2"-SS2-006 1" Liquid inlet prefilter Liquid Filter ZVDICE-01B-BTB-B-E / PCPPB-96Z-PS 316L/PES DOMNICK HUNTER

LF 4001 04 PL-1/2"-SS2-008 1" Total liquid inlet filter Liquid Filter ZVDICE-01B-BTB-B-E / ZCMSB-020Z-PS1 316L/PES DOMNICK HUNTER

LF 4001 05 PL-1/2"-SS2-009 1" Total liquid inlet filter Liquid Filter ZVDICE-01B-BTB-B-E / ZCMSB-020Z-PS1 316L/PES DOMNICK HUNTER

LF 4006 01 PAC-1/2"-SS2-002 1" Acid inlet filter Liquid Filter ZVDICE-01B-BTB-B-E / ZCMSB-020Z-PS1 316L/PES DOMNICK HUNTER

LF 4006 02 PBA-1/2"-SS2-002 1" Base inlet filter Liquid Filter ZVDICE-01B-BTB-B-E / ZCMSB-020Z-PS1 316L/PES DOMNICK HUNTER

GF 4001 01 VT-1"-SS2-001 1" Outlet sterile gas filter Vent Filter VSACE-01A-BTB-T-E / ZHFT-AT 316L/PTFE DOMNICK HUNTER

GF 4002 01 VT-1"-SS2-002 1" Outlet sterile gas filter Vent Filter VSACE-01A-BTB-T-E / ZHFT-AT 316L/PTFE DOMNICK HUNTER

GF 4003 03 CO2-1/2"-SS2-001 1/2" Control valve filter Filter 6323G4Y --- HOKE

GF 4003 04 PAI-1/2"-SS2-001 1/2" Control valve filter Filter 6323G4Y --- HOKE

GF 4003 05 PG-1/4"-SS2-009 1/2" Control valve filter Filter 360 50 C --- HEADLINE FILTER

GF 4003 06 CO2-1/2"-SS2-002 1/2" Control valve filter Filter 360 50 C --- HEADLINE FILTER

GF 4003 08 CO2-1/2"-SS2-003 1/2" Total inlet gas sterile filter Filter VSACE-01A-BTB-T-E / ZHFT-AT 316L/PTFE DOMNICK HUNTER

GF 4003 09 PAI-1/2"-SS2-003 1/2" Inlet sterile gas filter Gas Filter VSACE-01A-BTB-T-E / ZHFT-AT 316L/PTFE DOMNICK HUNTER

GF 4004 01 PG-1/2"-SS2-005 1/2" Outlet sterile gas filter Gas Filter VSACE-01A-BTB-T-E / ZHFT-AT 316L/PTFE DOMNICK HUNTER

GF 4004 02 PG-1/2"-SS2-002 1/2" Outlet sterile gas filter Gas Filter VSACE-01A-BTB-T-E / ZHFT-AT 316L/PTFE DOMNICK HUNTER

GF 4004 03 PG-1/2"-SS2-006 1/2" Control valve filter Filter 360 50 C --- HEADLINE FILTER

GF 4006 01 VT-1/2"-PP-004 1/2" Outlet gas filter Vent Filter  ZEMTE-020GG-AN3 --- DOMNICK HUNTER

GF 4006 02 VT-1/2"-PP-003 1/2" Outlet gas filter Vent Filter  ZEMTE-020GG-AN3 --- DOMNICK HUNTER

MATERIAL LIST
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HV 4001 01 PL-1/2"-SS2-001 1/2" CIVa liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 02 VS 4001 01 1/2" VS 4001 01 liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 03 VS 4001 01 1/2" VS 4001 01 vent outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 04 VS 4001 01 1/2" VS 4001 01 vent outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 05 VS 4001 01 1-1/2" VS 4001 01 liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 06 PL-1 1/2"-SS2-007 1/2" Pump (GP 4001 01) liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 07 PL-1 1/2"-SS2-006 1/2" Pump (GP 4001 02) liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 08 PL-1 1/2"-SS2-006 1/2" Drain valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 09 PL-1 1/2"-SS2-007 1-1/2" Filter (LF 4001 02) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 10 PL-1 1/2"-SS2-007 1-1/2" Filter (LF 4001 03) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 11 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 12 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 13 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) bypass Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 14 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) bypass Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 15 PL-1 1/2"-SS2-008 1-1/2" Process liquid valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 16 PL-1 1/2"-SS2-009 1-1/2" Process liquid valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 17 PL-1 1/2"-SS2-010 1-1/2" Filter (LF 4001 04) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 18 PL-1 1/2"-SS2-011 1-1/2" Filter (LF 4001 08) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

 HV 4001 19 REACTOR 1/2" Reactor liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4001 22 VS 4001 01 1" Feeding tank sampling valve Manual Valve ---- AISI 316 BÜRKERT

HV 4002 01 REACTOR 1/2" Reactor liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 02 PL-1/2"-SS2-015 1/2" Pump (GP 4002 01) liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 03 PL-1/2"-SS2-013 1/2" Pump (GP 4002 02) liquid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

VALVES LIST

MANUAL VALVES
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HV 4002 04 PL-1/2"-SS2-014 1/2" Pump (GP 4002 01) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 05 PL-1/2"-SS2-013 1/2" Pump (GP 4002 02) liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 06 VS 4002 01 1-1/2" VS 4002 01 liquid inlet Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 07 VS 4002 01 1-1/2" VS 4002 01 liquid outlet Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 08 PL-1/2"-SS2-017 1/2" CIVa liquid outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 09 VT-1"-SS2-002 1" VS 4002 01 vent valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 10 VT-1"-SS2-003 1" VS 4002 01 vent valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4002 11 VS 4002 02 1-1/2" Harvesting tank sampling valve Manual Valve ---- AISI 316 BÜRKERT

HV 4002 12 REACTOR 1" Reactor sampling valve Manual Valve ---- AISI 316 BÜRKERT

HV 4002 13 PL-1/2"-SS2-015 1/2" Purge valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4003 04 PG-1/2"-PP-009 1/2" Circulated gas valve Manual Valve ---- PP ----

HV 4003 05 CO2-1/2"-SS2-003 1/2" Process gas valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4003 06 REACTOR 1" Reactor air inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4003 07 PAI-1/2"-SS2-003 1/2" Process gas valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4003 08 REACTOR 1" Reactor air inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4004 01 PG-1/2"-SS2-004 1/2" Reactor gas outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4004 02 PG-1/2"-SS2-002 1/2" Reactor gas outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4004 03 PG-1/2"-SS2-005 1/2" Reactor gas outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4004 04 PG-1/2"-SS2-003 1/2" Reactor gas outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4004 05 PG-1/2"-PP-008 1/2" Compartment gas outlet valve Manual Valve ---- PP ----

HV 4004 06 GLY-3/4"-SS1-006 3/4" Condenser glycol outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4004 07 GLY-3/4"-SS1-005 3/4" Condenser glycol inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 01 GLY-3/4"-SS1-004 3/4" Heat-exchanger glycol outlet valve Manual Valve 2651 AISI 316 BÜRKERT
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HV 4005 02 GLY-3/4"-SS1-003 3/4" Heat-exchanger glycol inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 03 WT-3/4"-SS1-001 3/4" Water inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 04 WT-3/4"-SS1-002 3/4" Water purge valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 05 WT-3/4"-SS1-002 3/4" Water circuit valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 06 WT-3/4"-SS1-002 3/4" Water circuit valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 07 GLY-3/4"-SS1-002/004/008 3/4" General glycol outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 08 GLY-3/4"-SS1-001/003/007 3/4" General glycol inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4005 09 WT-3/4"-SS1-002 3/4" Air purge valve Manual Valve ---- AISI 316 ISO
HV 4006 02 PAC-1/2"-SS2-002 1/2" Acid line valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4006 03 PAC-1/2"-SS2-001 1/2" Reactor acid inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4006 05 PBA-1/2"-SS2-002 1/2" Base line valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4006 06 PBA-1/2"-SS2-001 1/2" Reactor base inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4010 01 PG-1/2"-PP-007 1/2" Analyzer gas outlet valve Manual Valve ---- PP ----

HV 4010 02 PG-1/2"-PP-008 1/2" Test gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4011 01 GLY-3/4-SS1-001 3/4" Glycol valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4011 02 GLY-3/4-SS1-002 3/4" Glycol valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4011 03 AI-3/4-SS1-001/002 3/4" General air inlet valve Manual Valve ---- AISI 316 ISO

HV 4011 04 AI-3/4-SS1-001 3/4" Air inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4011 05 AI-3/4-SS1-003 3/4" Air valve Manual Valve ---- AISI 316 ISO

HV 4012 01 GLY-3/4"-SS1-008 3/4" Glycol valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4012 02 GLY-3/4"-SS1-009 3/4" Glycol valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4012 03 AI-3/4-SS1-004 3/4" Air valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4012 04 AI-3/4-SS1-002 3/4" Air inlet valve Manual Valve 2651 AISI 316 BÜRKERT
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HV 4014 01 ST-3/4-SS1-001 3/4" General steam inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4014 02 ST-3/4-SS1-002 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 03 ST-3/4-SS1-003 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 04 ST-3/4-SS1-069 3/4" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 05 ST-3/4-SS1-006 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 06 ST-3/4-SS1-006 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 07 ST-3/4-SS1-005 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 08 ST-3/4-SS1-069 3/4" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 09 ST-3/4-SS1-021 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 10 GLY-3/4-SS1-001 3/4" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4014 14 ST-1/2-SS1-009 1/2" Steam inlet valve (sampling valve) Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 01 ST-1/2-SS1-007 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 02 ST-1/2-SS1-008 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 03 PL-1 1/2"-SS2-007 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 04 PL-1 1/2"-SS2-006 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 05 ST-1/2-SS1-030 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 06 ST-1/2-SS1-031 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 07 PL-1 1/2"-SS2-008 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 08 PL-1 1/2"-SS2-009 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 09 ST-1/2-SS1-071 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 10 PL-1 1/2"-SS2-006 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 11 PL-1 1/2"-SS2-007 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 12 PL-1 1/2"-SS2-006 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
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HV 4015 13 ST-1/2-SS1-070 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 14 ST-1/2-SS1-064 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 15 ST-1/2-SS1-029 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 16 ST-1/2-SS1-029 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 17 ST-1/2-SS1-029 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 18 ST-3/4-SS1-061 3/4" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4015 19 ST-3/4-SS1-062 3/4" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4015 20 ST-3/4-SS1-063 3/4" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4015 21 ST-3/4-SS1-064 3/4" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4015 22 PL-1/2-SS2-012 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 24 REACTOR 1/2" Reactor jacket purge Manual Valve ---- AISI 316 ----
HV 4015 25 ST-1/2-SS1-010 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 26 ST-1/2-SS1-068 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 27 Drainage 3/4" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 28 Drainage 3/4" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 29 PAI-1/2-SS2-003 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 32 PAC-1/2"-SS2-001 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 33 PBA-1/2"-SS2-001 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 34 ST-1/2-SS1-059 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 35 ST-1/2-SS1-060 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 36 ST-1/2-SS1-012 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 37 ST-1/2-SS1-075 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 38 CO2-1/2-SS2-003 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 39 ST-1/2-SS1-013 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
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HV 4015 40 ST-1/2-SS1-014 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 41 ST-1/2-SS1-043 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 42 ST-1/2-SS1-041 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 43 ST-1/2-SS1-042 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 44 ST-1/2-SS1-044 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 46 ST-3/4-SS1-001 1/2" Steam inlet valve (sampling valve) Manual Valve 3233 AISI 316 BÜRKERT
HV 4015 47 PL-1 1/2"-SS2-007 1/2" Purge valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 48 PL-1 1/2"-SS2-006 1/2" Purge valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 49 ST-1/2-SS1-077 1/2" Steam inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4015 50 ST-1/2-SS1-077 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4015 51 ST-1/2-SS1-077 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 01 ST-1/2-SS1-015 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 02 ST-1/2-SS1-072 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 03 ST-1/2-SS1-016 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 04 ST-1/2-SS1-073 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 05 VT-1-SS2-002 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 06 ST-3/4-SS1-020 3/4" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 07 ST-3/4-SS1-021 1-1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 09 ST-3/4-SS1-019 3/4" Steam inlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4016 10 PL-1/2"-SS2-014 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 11 ST-3/4-SS1-045 3/4" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4016 12 ST-3/4-SS1-047 3/4" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4016 13 ST-1/2-SS1-046 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 14 PL-1/2"-SS2-013 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT
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CUSTOMER:
PROJECT: DATE: 19/03/2010 PREPARED: J. GUBERN
DRAWING: REV: 10 CHECKED: J.MESTRE

TAG Nº SITUATION DN SERVICE DESCRIPTION MODEL MATERIAL MANUFACTURER

VALVES LIST

MANUAL VALVES

 Universitat Autònoma de Barcelona

 DD - 8558 - Z1 - 100 - 01 
 MELiSSA COMPARTMENT IVa

HV 4016 15 VT-1-SS2-002 1/2" Steam inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 16 ST-1/2-SS1-051 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 20 GLY-3/4-SS1-007 1/2" Steam outlet valve Manual Valve 2651 AISI 316 BÜRKERT

HV 4016 21 PL-1/2-SS2-017 1/2" Steam outlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 24 PL-1/2"-SS2-015 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 25 PL-1/2"-SS2-013 1/2" Inert gas inlet valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 26 ST-3/4-SS1-057 1/2" Steam inlet valve (sampling valve) Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 27 PL-1/2"-SS2-015 1/2" Purge valve Manual Valve 3233 AISI 316 BÜRKERT

HV 4016 28 PL-1/2"-SS2-013 1/2" Purge valve Manual Valve 3233 AISI 316 BÜRKERT

Page 7 of 8



CUSTOMER:
PROJECT: DATE: 19/03/2010 PREPARED: J. GUBERN
DRAWING: REV: 10 CHECKED: J.MESTRE

TAG Nº SITUATION DN SERVICE DESCRIPTION MODEL MATERIAL MANUFACTURER

VALVES LIST

MANUAL VALVES

 Universitat Autònoma de Barcelona

 DD - 8558 - Z1 - 100 - 01 
 MELiSSA COMPARTMENT IVa

Page 8 of 8



CUSTOMER: Universitat Autònoma de Barcelona / MELiSSA

PROJECT: MELiSSA COMPARTMENT IVa DATE: 18/11/2009 CHECKED: J.MESTRE

DRAWING: DD-8558-Z1-100-01 REV: 11 PREPARED: J. GUBERN

CONTROL 
LOOP EQUIPMENT PLC ADRESS DESCRIPTION I/O SIGNAL TYPE

4000 IRC 4000 01 300145 Light Power Phase 1 (NOT IMPLEMENTED) AI 4/20 mA
4000 IRC 4000 01 300146 Light Power Phase 2 (NOT IMPLEMENTED) AI 4/20 mA
4000 IRC 4000 01 300147 Light Power Phase 3 (NOT IMPLEMENTED) AI 4/20 mA
4000 IRC 4000 01 400115 Light Intensity AO 4/20 mA
4001 FT 4001 01 300130 Total liquid inlet flow to reactor AI 4/20 mA
4001 LT 4001 01 300131 VS 4001 01 level AI 4/20 mA
4001 DPT 4001 01 300138 Differential pressure measurement AI 4/20 mA
4001 DPT 4001 02 300139 Differential pressure measurement AI 4/20 mA
4001 GP 4001 03 400113 VS 4001 01 agitator speed set point AO 4/20 mA
4001 GP 4001 03 000110 Start/Stop GP 4001 03 converter DO 0/1
4001 GP 4001 03 100104 Thermal protection of the agitator DI 0/1
4001 PS 4001 01 100082 Pressure switch DI 0/1
4001 PS 4001 02 100083 Pressure switch DI 0/1
4001 PS 4001 03 100106 Pressure switch (GP 4001 01) DI 0/1
4001 PS 4001 04 100107 Pressure switch (GP 4001 02) DI 0/1
4001 GP 4001 01 000091 Start/Stop of the pump DO 0/1
4001 GP 4001 02 000090 Start/Stop of the pump DO 0/1
4001 GP 4001 01/02 000111 Start/Stop GP 4001 01/02 converter DO 0/1
4001 GP 4001 01/02 100099 Thermal protection of the inlet pumps DI 0/1
4001 GP 4001 01/02 400109 Flow setpoint to the inlet pumps AO 4/20 mA
4002 WT 4002 01 300132 Weight Balance (VS 4002 01) AI 4/20 mA
4002 GP 4002 01 000089 Start/Stop of the pump DO 0/1
4002 GP 4002 02 000104 Start/Stop of the pump DO 0/1
4002 GP 4002 01/02 000112 Start/Stop GP 4002 01/02 converter DO 0/1

DIGITAL / ANALOGICAL SIGNALS LIST
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DRAWING: DD-8558-Z1-100-01 REV: 11 PREPARED: J. GUBERN

CONTROL 
LOOP EQUIPMENT PLC ADRESS DESCRIPTION I/O SIGNAL TYPE

DIGITAL / ANALOGICAL SIGNALS LIST

4002 GP 4002 01/02 100101 Thermal protection of the outlet pumps DI 0/1
4002 GP 4002 01/02 400111 Flow setpoint to the outlet pumps AO 4/20 mA
4002 GP 4002 03 400114 VS 4001 01 agitator speed setpoint AO 4/20 mA
4002 GP 4002 03 000109 Start/Stop GP 4002 03 converter DO
4002 GP 4002 03 100105 Thermal protection of the agitator DI 0/1
4002 PS 4002 01 100084 Pressure switch DI 0/1
4002 PS 4002 02 100085 Pressure switch DI 0/1
4002 PS 4002 03 100108 Pressure switch (GP 4002 01) DI 0/1
4002 PS 4002 04 100109 Pressure switch (GP 4002 02) DI 0/1
4003 FQRC 4003 01 300109 Inlet CO2  flow measurement AI 0-5 V
4003 FQRC 4003 01 400100 Inlet CO2  flow set point AO 0-5 V
4003 FQRC 4003 02 300110 Inlet Air  flow measurement AI 0-5 V
4003 FQRC 4003 02 400101 Inlet Air flow set point AO 0-5 V
4003 FQRC 4003 03 300111 Circulated air  flow measurement AI 0-5 V
4003 FQRC 4003 03 400102 Circulated air flow set point AO 0-5 V
4003 FQRC 4003 04 300112 Total Inlet gas  flow measurement AI 0-5 V
4003 FQRC 4003 04 400103 Total Inlet gas  flow set point AO 0-5 V
4003 SV 4003 01 000093 Analyser gas inlet valve (Open/Close) DO 0/1
4003 SV 4003 01 100097 Analyser gas inlet valve (FEEDBACK) DI 0/1
4003 SV 4003 02 000095 Reactor air inlet valve(Open/Close) DO 0/1
4003 SV 4003 02 100095 Reactor air inlet valve (FEEDBACK) DI 0/1
4003 SV 4003 03 000096 Blower bypass valve(Open/Close) DO 0/1
4003 SV 4003 03 100094 Blower bypass valve (FEEDBACK) DI 0/1
4003 PS 4003 01 100110 Pressure switch bypass for recycling DI 0/1
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CONTROL 
LOOP EQUIPMENT PLC ADRESS DESCRIPTION I/O SIGNAL TYPE

DIGITAL / ANALOGICAL SIGNALS LIST

4003 BLWR 4003 01 000103 Start/Stop of the blower DO 0/1
4004 FT 4004 01 300129 Reactor outlet gas flow measurement AI 4/20 mA
4004 DPT 4004 01 300140 Differential pressure measurement AI 4/20 mA
4004 SCV 4004 01 400108 Reactor outlet gas flow set point AO 4/20 mA
4005 HX 4005 02 000100 Start/Stop electrical resistance DO 0/1
4005 TT 4005 01 300141 Reactor temperature measurement AI 4/20 mA
4005 BLWR 4005 01 400104 Air extractor setpoint (lightening refrig.) AO 0-10 V
4005 BLWR 4005 01 000099 Start/Stop of the extractor DO 0/1
4005 BLWR 4005 01 100103 Thermal protection of the extractor DI 0/1
4005 SV 4005 01 000088 Cooling water valve (Open/Close) DO 0/1
4005 SV 4005 01 100086 Cooling water valve (FEEDBACK) DI 0/1
4005 PP 4005 01 000102 Start/Stop of the pump DO 0/1
4006 AT 4006 01 300125 Ph measurement AI 4/20 mA
4006 TT 4006 01 300126 Temperature measurement (AT 4006 01) AI 4/20 mA
4006 AT 4006 02 300127 Ph measurement AI 4/20 mA
4006 TT 4006 02 300128 Temperature measurement (AT 4006 02) AI 4/20 mA
4006 SV 4006 01 100091 Reactor acid inlet valve (Open/Close) DI 0/1
4006 SV 4006 01 000083 Reactor base inlet valve (FEEDBACK) DO 0/1
4006 SV 4006 02 100092 Reactor base inlet valve (Open/Close) DI 0/1
4006 SV 4006 02 000082 Reactor base inlet valve (FEEDBACK) DO 0/1
4006 PP 4006 01 000098 Start/Stop of the pump DO 0/1
4006 PP 4006 02 000097 Start/Stop of the pump DO 0/1
4006 WT 4006 01 ----- Acid balance Eth Ethernet
4006 WT 4006 02 ----- Base balance Eth Ethernet
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CONTROL 
LOOP EQUIPMENT PLC ADRESS DESCRIPTION I/O SIGNAL TYPE

DIGITAL / ANALOGICAL SIGNALS LIST

4007 PT 4007 01 300135 Reactor pressure measurement AI 4/20 mA
4007 PT 4007 02 300136 Reactor pressure measurement AI 4/20 mA
4008 WT 4008 01 300133 Reactor weight cells AI 4/20 mA
4009 AT 4009 01 300118 Biomass measurement AI 4/20 mA
4009 AT 4009 02 300119 Biomass measurement AI 4/20 mA
4009 AT 4009 02 300120 Biomass sensor failure AI 4/20 mA
4010 AT 4010 01 300121 CO2/O2 analyser AI 4/20 mA
4010 AT 4010 02 300122 CO2/O2 analyser AI 4/20 mA
4010 AT 4010 03 300123 Dissolved O2 measurement AI 4/20 mA
4010 PT 4010 01 300137 Outlet gas pressure measurement AI 4/20 mA
4010 TT 4010 01 300143 Outlet gas temperature measurement AI 4/20 mA
4010 SV 4010 01 000081 Analyser gas inlet valve (Open/Close) DO 0/1
4010 SV 4010 01 100093 Analyser gas inlet valve (FEEDBACK) DI 0/1
4010 HX 4010 01 000107 Start/Stop post condenser DO 0/1
4011 TT 4011 01 300142 VS 4001 01 temp. measurement AI 4/20 mA
4011 SV 4011 01 000087 Cooling water valve (Open/Close) DO 0/1
4011 SV 4011 01 100087 Cooling water valve (FEEDBACK) DI 0/1
4012 TT 4012 01 300144 VS 4002 01 temp. measurement AI 4/20 mA
4012 SV 4012 01 000085 Cooling water valve (Open/Close) DO 0/1
4012 SV 4012 01 100089 Cooling water valve (FEEDBACK) DI 0/1
4013 LS 4013 01 100081 Foam measurement DI 0/1
4014 SV 4014 01 000086 Steam inlet valve (Open/Close) DO 0/1
4015 SV 4015 01 000092 Reactor Steam inlet valve (Open/Close) DO 0/1
4015 SV 4015 01 100098 Reactor Steam inlet valve (Feedback) DI 0/1
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CONTROL 
LOOP EQUIPMENT PLC ADRESS DESCRIPTION I/O SIGNAL TYPE

DIGITAL / ANALOGICAL SIGNALS LIST

4016 SV 4016 01 000084 Steam inlet valve (Open/Close) DO 0/1
----- Emergency Buttons 100111 Emergency Buttons (any button pressed) DI 0/1
----- Emergency Buttons 000106 Electrical enclosure red LED DO 0/1
----- Emergency Buttons 100112 Emergency released DI 0/1
----- Emergency Buttons 000105 Electrical enclosure green LED DO 0/1
----- ----- 300148 SPARE (NOT USED) AI 4/20 mA
----- ----- 400110 SPARE (NOT USED) AO 4/20 mA
----- ----- 400112 SPARE (NOT USED) AO 4/20 mA
----- ----- 100100 SPARE (NOT USED) DI 0/1
----- ----- 100102 SPARE (NOT USED) DI 0/1
----- ----- 000107 SPARE (NOT USED) DO 0/1
----- ----- 000101 SPARE (NOT USED) DO 0/1
----- ----- 000108 SPARE (NOT USED) DO 0/1
----- ----- 300124 CANCELLED (AT 4010 03 temp. meas.) AI 4/20 mA
----- ----- 100088 CANCELLED (SV 4014 01 FEEDBACK) DI 0/1
----- ----- 100090 CANCELLED (SV 4016 01 FEEDBACK) DI 0/1
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CUSTOMER: J. GUBERN

PROJECT: J. MESTRE

DRAWING: A

DATE: 1

TRANSMITTER

MAXIMUM WEIGHT (NET+TARE)

ACCURACY

OBSERVATIONS

MATERIAL

OUTLET SIGNAL

ELECTRICAL CLASIFICACTION ATEX

PROTECTION

600 kg

IP65

No

PRODUCT

PRODUCT DENSITY (kg/m3)

OPERATION PRESSURE (bar)

TEMPERATURE (ºC)

SITUATION

TYPE

NUMBER OF CELLS

200 g

Platform scale

VS 4002 01

5 ºC

atm

4…20 mA

INOX

M300

1

ACCURACY

OBSERVATIONS

TYPE

NUMBER OF CELLS

TRANSMITTER

MATERIAL

0…6 kg

IP43

PRODUCT

PRODUCT DENSITY (kg/m3)

ELECTRICAL CLASIFICACTION ATEX

OUTLET SIGNAL

TEMPERATURE (ºC)

SITUATION

OPERATION PRESSURE (bar)

1

WT 4006 02

1000

Base solution

platform scale

VS 4006 02

atm

atm

No

IP65

750 kg

3

M300

INOX

4…20 mA

atm

30 ºC

Bioreactor

Weight cells

Water solution 

1000

1 g

WT 4002 01

1000

Water solution

No

Ethernet

INOX

Compact

No

IP43

0…6 kg

1 g

1

Compact

INOX

Ethernet

atm

atm

VS 4006 01

platform scale

20/01/2010 PAGE:

ITEM

ITEM

WT 4006 01

WT 2008 01

Acid solution 

1000

PROTECTION

MESURE WEIGHT RANGE

MELiSSA Compartment Iva CHECKED BY:

DD-8550-Z1 REV:

ACCESSORIES SPECIFICATIONS

WEIGHT

Universitat Autònoma de Barcelona PREPARED BY:
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CUSTOMER: J. GUBERN

PROJECT: J. MESTRE

DRAWING: 1

DATE: 1

IN

OUT

MINIMUM

MAXIMUM

Yes No

Process gas

0,25

10

7

Mesure on tube

PL-1/2"-SS2-006

AISI 316L

1/2"

COMPACT

0…20 kg/h

0,1 % / 2 g/cm 2

0

120

10

PG-1/2-SS2-007

AISI 316L

1/2"

3…150 NL/h

± 0,5 mm

+15 24 Vcc

Not Sterilizable

4…20 mA / RS232

No

Mesure on tube

INSTRUMENTS SPECIFICATIONS

FLOW

Universitat Autònoma de Barcelona PREPARED BY:

MELiSSA Compartment IVa CHECKED BY:

DD-8558-Z1 REV:

08/02/2010 PAGE:

ITEM

PRODUCT Water solution

FT 4001 01 FT 4004 01

PRESSURE   (bar)     

FLOW (L/h)          

OBSERVATIONS Software: Default liquid

TRANSMITTER TYPE

ACCURACY

Sterilizable

TEMPERATURE (ºC)

ELECTRICAL CONNECTION 

PROTECTION

PROCESS CONNECTION MATERIAL

SITUATION

PIPE SIZE

MATERIALS CERTIFICATE

CALIBRATION CERTIFICATE 

ATEX CERTIFICATE 

PED 97/23/EC CERTIFICATE

ELECTRICAL CLASIFICACTION ATEX

OUTLET SIGNAL

No

4…20 mA

Auto-drainable

IP67

85-260 VAC

CERTIFICATES

QUANTITY

SUPPLIER

MANUFACTURER

MODEL

Filter required

PROCES CONNECTION Tri-Clamp 1/2" 1/4" O.D.

MATERIAL IN CONTACT WITH PRODUCT AISI 316L AISI 316L / Kalrez

SENSOR TYPE Coriolis

MESURE RANGE

PROMASS

ENDRESS&HAUSER

ENDRESS&HAUSER

1 1

IBERFLUID

BRONKHÖRST
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CUSTOMER: J. GUBERN

PROJECT: J. MESTRE

DRAWING: 1

DATE: 1

LT 4001 01 LS 4013 01

VS 4001 01 RCIVa

Microwave Level switch

4...20 mA 0/1

Guided microwave

AISI 316L AISI 316L

0…100 % N/A

Tri-clamp 1 1/2" Tri-clamp 1/2"

AISI 316L AISI 316L

1000 mm

AISI 316L

6 mm

IP66 / IP67 IP66

No No

± 0,5 mm N/A

No No

Water solution Water solution

Liquid Liquid

1 cP aprox.

5 35

1 1

VEGA

VEGA

VEGAFLEX61

Yes No

INSTRUMENTS SPECIFICATIONS

LEVEL

Universitat Autònoma de Barcelona PREPARED BY:

MELiSSA Compartment IVa CHECKED BY:

DD-8558-Z1 REV:

08/02/2010 PAGE:

ITEM

SITUATION

TYPE

OUTLET SIGNAL

TYPE OF SENSOR

MATERIAL IN CONTACT WITH PRODUCT

CALIBRATION RANGE

PROCESS CONNECTION 

PROCESS CONNECTION MATERIAL

SENSOR LENGHT

SENSOR MATERIAL

SENSOR DIAMETER

MATERIALS CERTIFICATE

CALIBRATION CERTIFICATE 

ATEX CERTIFICATE 

PED 97/23/EC CERTIFICATE

OBSERVATIONS

POWER SUPPLY

PROTECTION

ELECTRICAL CLASIFICACTION ATEX

ACCURACY

DIGITAL INDICATION (LCD METER)

ELECTRICAL CONNECTION 

FLUID TYPE

FLUID STATE

VISCOSITY

OPERATION PRESSURE (barg)

MAXIMUM PRESSURE (barg)

OPERATION TEMPERATURE (ºC)

MODEL

MAXIMUM TEMPERATURE (ºC)

QUANTITY

SUPPLIER

MANUFACTURER

Page 3 of 6



Page 4 of 6



CUSTOMER: J. GUBERN

PROJECT: J. MESTRE

DRAWING: 1

DATE: 1

PT 4007 01 PT 4007 02 PT 4010 01 DPT 4001 01/02 DPT 4004 01

REACTOR REACTOR PG-1/2"-SS2-007 PL-1/2"-SS2-007/009 PL-1/2"-SS2-006

abs abs abs diff diff

4...20 mA 4...20 mA 4...20 mA 4...20 mA 4...20 mA

VEGABAR VEGABAR VEGABAR VEGADIF VEGADIF

AISI 316L AISI 316L AISI 316L AISI 316L AISI 316L

-1…5 bar -1…1,5 bar -1…5 bar 0/3 bar 0/3 bar

Tri-Clamp 1 1/2" Tri-Clamp 1 1/2" Tri-Clamp 1 1/2" Tri-Clamp 1 1/2" Tri-Clamp 1 1/2" 

AISI 316L AISI 316L AISI 316L AISI 316L AISI 316L

N/A N/A N/A Yes Yes

N/A N/A N/A 1 m 1 m

CERTEC CERTEC CERTEC

Ceramic Ceramic Ceramic AISI 316L AISI 316L

KN.59 KN.59 KN.59 KN.59 KN.59

IP66 / IP67 IP66 / IP67 IP66 / IP67 IP66 / IP67 IP66 / IP67

No No No No No

0,10% 0,10% 0,10%

PLISCOM PLISCOM PLISCOM LCD LCD

Water solution Water solution Process gas Water solution Process gas

Liquid Liquid Gas Liquid Gas

30 30 10 5 25

1 1 1 1 1

VEGA VEGA VEGA VEGA VEGA

VEGA/WIKA VEGA/WIKA VEGA/WIKA VEGA/WIKA VEGA/WIKA

VEGABAR52 VEGABAR52 VEGABAR52 VEGADIF55 VEGADIF55

Yes No

MATERIALS CERTIFICATE

CALIBRATION CERTIFICATE 

ATEX CERTIFICATE 

PED 97/23/EC CERTIFICATE

PREPARED BY:

CHECKED BY:

REV:

PAGE:08/02/2010

MATERIAL IN CONTACT WITH PRODUCT

TYPE OF SENSOR

OUTLET SIGNAL

TYPE (absolut/gauge/differentiall)

INSTRUMENTS SPECIFICATIONS

PRESSURE

CAPILAR FILLING FLUID 

MEMBRANE MATERIAL

MEMBRANE

CAPILAR MATERIAL

CAPILAR

PROCESS CONNECTION MATERIAL

PROCESS CONNECTION 

CALIBRATION RANGE

DD-8558-Z1

MELiSSA Compartment IVa

Universitat Autònoma de Barcelona

ITEM

OPERATION PRESSURE (barg)

SITUATION

ELECTRICAL CONNECTION 

DIGITAL INDICATION (LCD METER)

ACCURACY

ELECTRICAL CLASIFICACTION ATEX

PROTECTION

POWER SUPPLY

QUANTITY

MAXIMUM TEMPERATURE (ºC)

OPERATION TEMPERATURE (ºC)

MAXIMUM PRESSURE (barg)

OBSERVATIONS

VISCOSITY

FLUID STATE

FLUID TYPE

MODEL

MANUFACTURER

SUPPLIER
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CUSTOMER: PREPARED BY:

PROJECT: CHECKED BY:

DRAWING: REV:

DATE: PAGE:

TT 4010 01 TT 4011 01 TT 4012 01 TT 4005 01

Pt-100 Pt-100 Pt-100 Pt-100

VS 4001 01 PG-1/2"-SS2-007 VS 4002 01 REACTOR

4...20 mA 4...20 mA 4...20 mA 4...20 mA

AISI 316L AISI 316L AISI 316L AISI 316L

Tri-Clamp 1/2" Tri-Clamp 1/2" Tri-Clamp 1" Tri-Clamp 1"

AISI 316L AISI 316L AISI 316L AISI 316L

0…150 ºC -10…150 ºC -50…250 ºC 0…150 ºC

Analogical Analogical Analogical Analogical

No No No No

M20 x 1,5 M20 x 1,5 M20 x 1,5 M20 x 1,5

No No No No

± 0,1 ºC ± 0,1 ºC ± 0,1 ºC

Water solution Process gas Water solution Water solution

Liquid Gas Liquid Liquid

5 10 35

150 150 250 150

1 1 1 1

WIKA WIKA BIOENGINEERING

WIKA WIKA WIKA BIOENGINEERING

WE3593 WE3593

Yes No

1

1

MODEL

MANUFACTURER

SUPPLIER

QUANTITY

20/01/2010

DD-8558-Z1

ITEM

J. MESTRE 

J. GUBERN

INSTRUMENTS SPECIFICATIONS

TEMPERATURE

MELiSSA Compartment IVa 

Universitat Autònoma de Barcelona

CALIBRATION RANGE

CONNECTION MATERIAL

PROCESS CONNECTION MATERIAL

TOTAL IMMERSION LENGHT (mm)

SENSOR DIAMETER

POD MATERIAL

SENSIBLE ELEMENT

OUTLET SIGNAL

SITUATION

TYPE

DIGITAL COMMUNICATION

ACCURACY

DIGITAL INDICATION (LCD METER)

ELECTRICAL CONNECTION 

POWER SUPPLY 

PROTECTION

ELECTRICAL CLASIFICACTION ATEX

TRANSMITTER

MAXIMUM TEMPERATURE (ºC)

OPERATION TEMPERATURE (ºC)

MAXIMUM PRESSURE (barg)

OPERATION PRESSURE (barg)

VISCOSITY

FLUID STATE

FLUID TYPE

OBSERVATIONS

PED 97/23/EC CERTIFICATE

ATEX CERTIFICATE 

CALIBRATION CERTIFICATE 

MATERIALS CERTIFICATE
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7. CONSTRUCTIVE DRAWINGS 
 

7.1. Frame, supports and skid 
7.2. Reactor 
7.3. Feeding vessel 
7.4. Harvest vessel 
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A

A

B B

C

Ra<0,5 micras0,09 kgAISI-316LØ38,1x1,65ØCasquillo Clamp ASME 
BPE 1½in fondo

139

Ra<0,5 micras0,15 kgAISI-316LØ76,1x1,65ØCasquillo Clamp ASME 
BPE 3in

138

Ra<0,5 micras0,09 kgAISI-316LØ25,4x1,65ØCasquillo Clamp ASME 
BPE 1in

137

 0,32 kgAISI-316L1"ØConexión INGOL 1in136
Ra<0,8 micras0,18 kgAISI-304Le=3ch.Aro inferior de cierre135
Ra<0,8 micras7,73 kgAISI-304Le=3ch.Cono inferior aislamiento134
Ra<0,8 micras19,42 kgAISI-304L2205x580x2ch.Aislamiento133
Ra<0,5 micras0,11 kgAISI-316LØ25,4x1,65ØCasquillo Clamp ASME 

BPE 1in(camisa)
232

Ra<0,5 micras0,1 kgAISI-316LØ25,4x1,65ØCasquillo Clamp ASME 
BPE 1in(virola)

231

Ra<0,5 micras0,08 kgAISI-316LØ38,1x1,65ØCasquillo Clamp ASME 
BPE 1½in (virola)

130

Ra<0,5 micras0,07 kgAISI-316LØ38,1x1,65ØCasquillo Clamp ASME 
BPE 1½in

229

Ra<0,8 micras0,72 kgAISI-304Le=2ch.Cierre frontal aislamiento228
 3,09 kg 180 W AC Motor127
 0,26 kgAISI-316L ØRotor126
Ra<0,5 micras0,42 kgAISI-316LØ90ØPlato de soldadura125
 2,15 kgAISI-304Le=2ch.Guia espiral camisa 

calefacción
124

 0,04 kgAISI-304Le=8ch.Cierre lateral camisa223
 1,46 kgAISI-304LØ156 e=10ØDisco de apoyo422
 1,33 kgAISI-304Le=8ch.Aro frontal de camisa121
 3,57 kgAISI-304Le=8ch.Aro inferior de camisa120
Ra<0,8 micras1,53 kgAISI-304LØ76,1x1,5ØPata Ø76,1x1.5419
 0,2 kgA4M24ØTuerca DIN15872018
 0,03 kgA2M24ØArandela DIN1254017
 0,56 kgA4M24x120ØTornillo DIN9312016
 0,68 kgTeflónØ670/500ØJunta plana115
Ra<0,8 micras45,36 kgAISI-316LØ670/500 e=40ØBrida de cierre214
 0,08 kgAISI-316LØ12,7x1,65 L=84ØCarrete camisa ½in213
Ra<0,8 micras3,38 kgAISI-304Le=2ch.Cierre aislamiento112
 4,94 kgAISI-304Le=8ØAro cierre camisa111
 29,82 kgAISI-304L1872x531x4ch.Camisa de calefacción110
Ra<0,5 micras1,21 kgAISI-316LNW65ØMirilla NW65 Inclinada19
Ra<0,5 micras1,82 kgAISI-316LNW65ØMirilla NW65 Central18
Ra<0,5 micras0,09 kgAISI-316LØ25,4x1,65ØCasquillo Clamp ASME 

BPE 1in
46

Ra<0,5 micras12,82 kgAISI-316LØext512 e=6ØFondo Klopper superior13
Ra<0,5 micras14,19 kgAISI-316LØext512 e=6ØFondo Klopper inferior12
Ra<0,5 micras55,3 kgAISI-316L1587x725x6ch.Virola11
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Conexiones frontales
de virola inclinadas 15°

DESCRIPCIÓN DE CONEXIONES
REFERENCIA DESCRIPCIÓN TAMAÑO

A Agitador magnético Sterimixer SMO 85/140

B Entrada de líquido 1"
C Conexión de salida 1½"
D Venteo 1"

E
Entrada de vapor + Válvula 

de seguridad 1"

F Sensor de nivel 1½"
G Sonda de Temperatura 1"
H Entrada de servicio 1"
I Salida de servicio 1"
J Tomamuestras 1"
K Sensor de Presión 1"
L Reserva 1"
M Reserva 1½"
N Reserva 1" Ingold
O Mirilla + Proyector NW65
P Mirilla NW65
Q ? 1½"
R ? 3"

R51,2

n19
0

DATOS DE DISEÑO

CÓDIGO DE DISEÑO ASME Sección VIII División 1 ASME Sección VIII División 1

 CUERPO CAMISA
Presión de diseño (bar) -1/6 -1/6

Temperatura de diseño (°C) 170 170
Presión de prueba (bar) 9,9 9,9

Temperatura de prueba (°C) Ambiente Ambiente
Fluído ? Glicol/Vapor

Tratamiento Térmico No aplica No aplica
Radiografiado (%) No aplica No aplica

Eficiencia de soladadura 0,7 0,7
Capacidad útil (m3) 0,16 0,037
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B B

D

D
 38,5 kgAISI-3162000x1000x4ch.Virola Øint40011
 5,73 kgAISI-316Ø408x4ØFondo Klopper Virola12

 27,2 kgAISI-3042500x1000x3ch.Camisa de calefacción13

 23,62 
kg

AISI-3043000x1500x2ch.Aislamiento14

 8,3 kgAISI-316Ø543x3ØFondo Klopper 
Aislamiento

15

 2,24 kgAISI-3042000x1000x6ch.Aro de cierre 
superior de camisa

16

 1,83 kgAISI-3042500x1000x3ch.Chapa cierre camisa 
de calefacción

17

 28,65 
kg

AISI-316Øext565 e=32ØBrida DN40018

 45,11 
kg

AISI-316Ø565 e=26ØBrida ciega DN40019

 0,07 kgAISI-304Ø38x1.5 L=28ØClamp 1.5in acoplado 
a tapa

810

 0,6 kgAcero 
dulce

M27 L=90ØTornillo DIN931 M271611

 0,04 kgAcero 
dulce

M27ØArandela DIN125 M273212

 0,2 kgAcero 
dulce

M27ØTuerca ciega DIN1587 
M27

1613

 0,62 kgAISI-316Ø84 L=35ØMacho Mirilla NW80114

 0,08 kgAISI-316Ø85x2 L=20ØCarrete Ø85x2115

 0,04 kgVidrio ØCristal Mirilla NW80.116

 0,29 kgAISI-316Ø1½"ØAbrazadera 1.5in917
 0,77 kgAISI-316 ØTuerca Mirilla NW80118
 1,92 kgAISI-316Ø76x1.6ØPata Ø76x1.6419
 0,94 kgAISI-304Ø76 L=40ØCasquillo Pie 

Regulable_Ø76
420

 1,18 kgAISI-304Ø80 L=130ØPie regulable421
 0,61 kgAISI-304Ø80 L=12ØPlaca apoyo422

 0,03 kgAISI-316Ø38x1.65 L=23.5ØCarrete Ø38.1.5723

 0,13 kgAISI-316Ø76.1x1.5 L=28ØCasquillo Clamp 3in124

 0,07 kgAISI-316Ø76.1x1.5 L=23.5ØCarrete Ø76.1x1.5125

 0,3 kgAISI-316Ø76.1 L=10ØClamp ciego 3in126
 0,09 kgAISI-316Ø38 L=10ØClamp ciego 1.5in927

 0,44 kgAISI-316Ø3"ØAbrazadera 3in117
 0,22 kgAISI-3042000x1000x2ch.Tapa cono inferior 

aislamiento
129

 0,02 kgAISI-316Ø38x1.5 L=20ØCarrete Ø38x1.5 
(virola)

232

 0,07 kgAISI-316Ø38x1.5 L=28ØCasquillo Clamp 1.5in 
virola

233

 0,43 kgAISI-316 ØConexión INGOL234
 0,07 kgAISI-316Ø38x1.5 L=47ØCarrete Ø38x1.5 

(camisa)
235

 1,85 kgAISI-3042000x1000x2ch.Guia espiral camisa 
calefacción

137

 1,72 kgAISI-3043000x1500x2ch.Cierre aislamiento143
 0,07 kgAISI-316Ø38x1.5 L=28ØCasquillo Clamp 1.5in 

(camisa)
244

 0,05 kgAISI-316Ø38x1.65 L=21.5ØCasquillo Clamp 1.5in 
(fondo)

146

 3,69 kgAISI-316Øext200   
Øint93.3       
e=20

ØBrida DN80 DIN 2576147

 0,13 kgAcero 
dulce

Ø18 L=40ØTornillo DIN931 M16848

 0,01 kgAcero 
dulce

Ø18ØArandela DIN125 M16849
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8. ISOMETRIC DRAWINGS 
 

8.1. Air refrigeration system 
8.2. PBR Gas inlet 
8.3. PBR Gas outlet 
8.4. PBR jacket water 
8.5. PBR liquid inlet 
8.6. PBR liquid outlet 
8.7. Tank VS_4001_01 
8.8. Tank VS_4002_01 
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FUNCTIONAL SPECIFICATION 
___________________________________________________________________________ 
 

This section claims to do a general description of all the plant control loops, control elements, 

output/input signals, alarms and lock out.  

 

IMPORTANT NOTE: The alarms and lock outs described in this document are only the    
ones considered by the hardware point of view. There will be more alarms concerning              

the process which are not defined in this document. 
 

The documents of reference for this section are: 

 

- P&ID DD-8558-Z1-100-02 rev. 8 (P&ID and control diagram) 

- Final instruments lists and specifications 

 

LOOP 
NUMBER DESCRIPTION 

4000    Bioreactor lighting control  

4001    Inlet liquid flow control 

4002    Outlet liquid flow control 

4003    Inlet gas flow control 

4004    Outlet gas flow control 

4005    Bioreactor temperature control  

4006    Bioreactor pH control 

4007    Bioreactor pressure control 

4008    Bioreactor liquid level control 

4009    Bioreactor biomass production control 

4010    Bioreactor outlet gas composition control  

4011    Feeding tank temperature control  

4012    Harvesting tank temperature control 

4013    Antifoam control 

4014    Feeding tank sterilization 

4015    Bioreactor sterilization 

4016    Harvesting tank sterilization  
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1 Loop 4000. Bioreactor lighting control 
 

This loop regulates the light intensity. The intensity is controlled by the PLC and is not possible to 

do it locally. This loop is a manual actuation (Reactor light intensity measures don’t exist). 

 

To actuate directly over the light intensity, the loop 4009 (Bioreactor biomass production control) 

should be deactivated. 

 

IMPORTANT NOTE: The activation of loop 4009 means the deactivation of loop 4000. 

 

1.1 Control elements 

 
- IRC 4000 01: Light supply system 

                       

1.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal Type 

IRC 4000 01 IRC_4000_MV 400115 Light Intensity  AO 0...100 % 4/20 mA 

 

 

1.3 PLC Input signals (Future installation) 
 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal Type 

IRC 4000 01 IT_4000_01 300145 Light Power Phase 1*) AI   4/20 mA 

IRC 4000 01 IT_4000_02 300146 Light Power Phase 2*)        AI   4/20 mA 

IRC 4000 01 IT_4000_03 300147 Light Power Phase 3*)        AI   4/20 mA 

 

*) Note: These signals are not implemented yet in the plant. The signals are foreseen in phoenix 

connectors’ cabinet and connected to PLC. The connection of these signals was checked during 

CIVa electrical tests done by DDEQ/NTE. 
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1.4 Alarms and warnings 

 

Tag Variable Alarm Action Lock out 

1) Temperature H 
 

To notify alarm to supervision 
 

  

1) Temperature HH 
To notify alarm to supervision 
and set safety value to light 

power  

 light intensity   
(safety value) 

 
1) The temperature value used to set these alarms will be defined in the control software 

depending on the type of data processing because the PLC receive three temperatures 

values from the reactor instrumentation: 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal Type 

TT 4005 01 TT_4005_01 300141 Reactor temperature 
measurement AI 0…150 ºC 4/20 mA 

TT 4006 01 TT_4006_01 300126 Temperature measurement 
(AT 4006 01) AI 0…140 ºC 4/20 mA 

TT 4006 02 TT_4006_02 300128 Temperature measurement 
(AT 4006 02) AI 0…140 ºC 4/20 mA 

 

From hardware point of view and regarding glass constraints, the permissible 
operating temperature is 200ºC, provided that there is no sudden temperature shock.                               

(See chapter 2.2.1.5: Operating permissible conditions of the Operation Manual) 

 



CODE PROJECT: DD-8558-Z1 Rev. 5 
 
CUSTOMER: UAB 
 
PROJECT: MELiSSA COMPARMENT IVa 
 
DATE: 4/02/2010 

 
PREPARED: J.GUBERN 

 
 

 
PAGE  4 of  37 

 
Ref. PRK-005393 

 
 

2 Loop 4001. Inlet liquid flow control 
 

This loop regulates the reactor inlet liquid flow. Liquid input media is provided from two pumps (GP 

4001 01 and GP 4001 02), working alternatively depending on the pre-filters blockage or pump 

maintenance. 

Flow rate set point is provided by the supervision. 

 

2.1 Control elements 

 
- LT 4001 01: Level transmitter. Feeding tank (VS 4001 01) level measurement.  

- PS 4001 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4001 01/02: Pressure switch. Lines over-pressure detection. 

- DPT 4001 02: Differential pressure transmitter. ΔP measurement for pre-filters (LF 4001 02/03) 

blockage control. 

- FT 4001 01: Liquid mass flow meter. Reactor inlet liquid flow measurement. 

- DPT 4001 01: Differential pressure transmitter. ΔP measurement for filters (LF 4001 04/05) 

blockage control. 

- GP 4001 01/02 speed regulator: Feed pumps. Liquid pumping to the reactor liquid inlet. 

- GP 4001 03 speed regulator: Magnetic agitator. Feeding vessel agitation.  

 

2.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

GP 4001 03 GP_4001_03_MV2 400113 VS 4001 01 agitator speed 
set point AO 50 Hz = 

1400 rpm 4/20 mA 

GP 4001 01/02 GP_4001_01_MV2 400109 Flow setpoint to the inlet 
pumps AO   4/20 mA 

GP 4001 03   000110 Start/Stop GP 4001 03 
converter DO N/A 0/1 

GP 4001 01 GP_4001_01_MV1 000091 Start/Stop of the pump DO N/A 0/1 

GP 4001 02 GP_4001_02_MV1 000090 Start/Stop of the pump DO N/A 0/1 

GP 4001 01/02   000111 Start/Stop GP 4001 01/02 
converter DO N/A 0/1 
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2.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

FT 4001 01 FT_4001_01 300130 Total liquid inlet flow          
to reactor AI 0…20 

kg/h 4/20 mA 

LT 4001 01 LT_4001_01 300131 VS 4001 01 level  AI 0…100 % 4/20 mA 

DPT 4001 01 DPT_4001_01 300138 Differential pressure 
measurement AI 0…3 bar 4/20 mA 

DPT 4001 02 DPT_4001_02 300139 Differential pressure 
measurement AI 0…3 bar 4/20 mA 

GP 4001 03 GP_4001_03_ERR 100104 Thermal protection of the 
agitator DI N/A 0/1 

PS 4001 01 PS_4001_01 100082 Pressure switch DI N/A 0/1 

PS 4001 02 PS_4001_02 100083 Pressure switch DI N/A 0/1 

PS 4001 03 PS_4001_03 100106 Pressure switch (GP 4001 01) DI N/A 0/1 

PS 4001 04 PS_4001_04 100107 Pressure switch (GP 4001 02) DI N/A 0/1 

GP 4001 01/02 GP_4001_01_ERR 100099 Thermal protection of the      
inlet pumps DI N/A 0/1 

 

 

2.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 LT 4001 01 Level L To notify alarm to supervision   ------ 
2 LT 4001 01 Level LL To notify alarm to supervision GP 4001 01/02 and 

GP 4001 03 
3 PS 4001 03/04 Pressure H To notify alarm to supervision GP 4001 01/02 
4 PS 4001 01/02 Pressure H To notify alarm to supervision GP 4001 01/02 
5 DPT 4001 02 Differential pressure H To notify alarm to supervision  ------  
6 DPT 4001 02 Differential pressure HH To notify alarm to supervision GP 4001 01/02 
7 DPT 4001 01 Differential pressure H To notify alarm to supervision   ------ 
8 DPT 4001 01 Differential pressure HH To notify alarm to supervision GP 4001 01/02 

 
1  WARNING: Feeding vessel level is at ------% or lower.  

2  ALARM: VS 4001 01 is empty. Stop feeding pumps and vessel agitator. 

3  ALARM: The membrane of the feeding pump has broken.  
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The pump works with a sandwich membrane which permits a quickly damage 
detection. If work membrane is broken, the process product is conducted through the 

control membrane to the pressure switch. When the sensors alarm is activated, the pump 
can continue with working by means of a fourth membrane during a maximum time of 24h.  
(See chapter 10.1: Maintenance of pumps of the Operation Manual) 

 

4  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is 

closed). Stop feeding pumps. 

5 / 7  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

6 / 8  ALARM: The differential pressure (inlet/outlet of filter) has rise to 0.3 bar. Stop feeding 

pumps. 

 

It should be noted that the number of times the temperature is cycled from ambient to 
the sterilization temperature rather than the time at temperature determines the lifetime of 
the cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should 
not exceed 0.30 bar (4.4 psi) at 142°C (288°F).  
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3 Loop 4002. Outlet liquid flow control 
 

This loop regulates the reactor outlet liquid flow. Output flow rate is controlled by two pumps (GP 

4002 01 and GP 4002 02), working alternatively depending on the pumps maintenance. 

The flow rate is fixed with a set-point send from the supervision. 

 

IMPORTANT NOTE: The activation of loop 4002 means the deactivation of loop 4008 which 

controls indirectly the outlet liquid flow by controlling the PBR level. 

 

 
3.1 Control elements 

 
- PS 4002 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4002 01/02: Pressure switch. Lines over-pressure detection. 

- WT 4002 01: Weight measurement. Harvesting tank (VS 4002 01) weight measurement for 

controlling the tank level. 

- GP 4002 01/02 speed regulator: Feed pumps. Reactor outlet liquid pumping to the harvesting 

vessel. 

- GP 4001 03 speed regulator: Mechanic agitator. Harvesting vessel agitation.  

 

3.2 PLC Output signals 
 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

GP 4002 01/02 GP_4002_01_MV2 400111 Flow set point to the outlet 
pumps AO   4/20 mA 

GP 4002 03 GP_4002_03_MV2 400114 VS 4001 01 agitator speed 
set point AO   4/20 mA 

GP 4002 01 GP_4002_01_MV1 000089 Start/Stop of the pump DO N/A 0/1 

GP 4002 02 GP_4002_02_MV1 000104 Start/Stop of the pump DO N/A 0/1 

GP 4002 01/02   000112 Start/Stop GP 4002 01/02 
converter DO N/A 0/1 

GP 4002 03   000109 Start/Stop GP 4002 03 
converter DO N/A 0/1 
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3.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

WT 4002 01 WT_4002_01 300132 Weight Balance (VS 4002 01) AI 0…500 Kg 4/20 mA 

GP 4002 01/02 GP_4002_01_ERR 100101 Thermal protection of the 
outlet pumps DI N/A 0/1 

GP 4002 03 GP_4001_03_ERR 100105 Thermal protection of the 
agitator DI N/A 0/1 

PS 4002 01 PS_4002_01 100084 Pressure switch DI N/A 0/1 

PS 4002 02 PS_4002_02 100085 Pressure switch DI N/A 0/1 

PS 4002 03 PS_4002_03 100108 Pressure switch (GP 4002 01) DI N/A 0/1 

PS 4002 04 PS_4002_04 100109 Pressure switch (GP 4002 02) DI N/A 0/1 

 

 

3.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 PS 4002 03/04 Pressure H To notify alarm to supervision GP 4002 01/02 
2 PS 4002 01/02 Pressure H To notify alarm to supervision GP 4002 01/02 
3 WT 4002 01 Weight (level) H To notify alarm to supervision   
4 WT 4002 01 Weight (level) HH To notify alarm to supervision GP 4002 01/02 
5 WT 4002 01 Weight (level) L To notify alarm to supervision GP 4002 03 

 

The pump works with a sandwich membrane which permits a quickly damage 
detection. If work membrane is broken, the process product is conducted through the 
control membrane to the pressure switch. When the sensors alarm is activated, the pump 
can continue with working by means of a fourth membrane during a maximum time of 24h.  
 
1  ALARM: The membrane of the harvesting pump has broken. 
2  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is 

closed). Stop harvesting pumps. 

3  WARNING: Harvesting vessel level is at ------% or upper.  

4  ALARM: VS 4002 01 is full. Stop harvesting pumps. 

5  WARNING: Harvesting vessel level is at ------% or lower. Stop the vessel agitator. 
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4 Loop 4003. Inlet gas flow control 
 

 

This loop regulates the reactor inlet gas flow and its composition. To do this, there is one control 

valve/flow meter installed in each reactor inlet gas pipe which permits to control the total flow as 

well as its composition.  

 

4.1 Control elements 

 
- FQRC 4003 01: Control valve/Flow meter. CO2 flow measure and control. 

- FQRC 4003 02: Control valve/Flow meter. Process air flow measure and control. 

- FQRC 4003 03: Control valve/Flow meter. Circulated gas flow measure and control 

- FQRC 4003 04: Control valve/Flow meter. Total inlet gas flow measure and control 

- SV 4003 01: Control valve. Open/close the total inlet gas line to analyzer. 

- SV 4003 02: Control valve. Open/close the inlet gas line for biomass sensor cleaning. 

- SV 4003 03: Control valve. Open/close the compressor recycles. 

- PS 4003 04: Pressure switch. Controls the valve SV 4003 04 in case of over pressure 

 

 

4.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

FQRC 4003 01 FQRC_4003_01_SP 400100 Inlet CO2  flow set point AO  0-5 V 

FQRC 4003 02 FQRC_4003_02_SP 400101 Inlet Air flow set point AO  0-5 V 

FQRC 4003 03 FQRC_4003_03_SP 400102 Circulated air flow set 
point AO  0-5 V 

FQRC 4003 04 FQRC_4003_04_SP 400103 Total Inlet gas  flow set 
point AO  0-5 V 

SV 4003 01 SV_4003_01_MV 000093 Analyzer gas inlet valve 
(Open/Close) DO N/A 0/1 

SV 4003 02 SV_4003_02_MV 000095 Reactor air inlet valve 
(Open/Close) DO N/A 0/1 

SV 4003 03 SV_4003_03_MV 000096 Blower bypass valve 
(Open/Close) DO N/A 0/1 

BLWR 4003 01 BLWR_4003_01_MV1 000103 Start/Stop of the blower DO N/A 0/1 
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4.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

FQRC 4003 01 FQRC_4003_01 300109 Inlet CO2  flow 
measurement AI  0-5 V 

FQRC 4003 02 FQRC_4003_02 300110 Inlet Air  flow 
measurement AI  0-5 V 

FQRC 4003 03 FQRC_4003_03 300111 Circulated air  flow 
measurement AI  0-5 V 

FQRC 4003 04 FQRC_4003_04 300112 Total Inlet gas  flow 
measurement AI  0-5 V 

SV 4003 01 SV_4003_01_FB 100097 Analyzer gas inlet valve 
(Limit switch) DI N/A 0/1 

SV 4003 02 SV_4003_02_FB 100095 Reactor air inlet valve 
(Limit switch) DI N/A 0/1 

SV 4003 03 SV_4003_03_FB 100094 Blower bypass valve 
(Limit switch) DI N/A 0/1 

PS 4003 01 PS_4003_01 100110 Pressure switch bypass 
for recycling DI N/A 0/1 

 
 

4.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 PS 4003 01 Pressure H To notify alarm to supervision 
and to open SV 4003 03 ------ 

2 SV 4003 01 (Limit switch) Err To notify alarm to supervision ------ 

3 SV 4003 02 (Limit switch) Err To notify alarm to supervision ------ 

4 SV 4003 03 (Limit switch) Err To notify alarm to supervision Stop blower BLWR 4003 01 

 
1  ALARM: The pressure of the pipe is higher than the maximum compressor operating pressure        

(2.2 bar). Open the compressor recycle valve.  

2  ALARM: The automatic valve is not working. To notify failure. 

3  ALARM: The automatic valve is not working. To notify failure. 

4  ALARM: The automatic valve is not working. To notify failure and stop the compressor.  
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5 Loop 4004. Outlet gas flow control 
 

This loop regulates the C.IVa outlet gas flow and its composition. This loop measures the gas flow 

and its composition and provides this information to the control system. 

 

IMPORTANT NOTE: The activation of loop 4004 means the deactivation of loop 4007 which 

controls indirectly the outlet gas flow by controlling the reactor pressure. 

 

 

5.1 Control elements 

 
- DPT 4004 01: Differential pressure transmitter. ΔP measurement for filters (GF 4004 01/02) 

blockage control. 

- FT 4004 01: Flow meter. Outlet gas flow measure. 

- SCV 4004 01: Control valve. Outlet gas flow control. 

 

 

5.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SCV 4004 01 SCV_4004_01_MV 400108 Reactor outlet gas flow 
set point AO 0...100 

% 4/20 mA 

 

 

5.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow 
measurement AI 0…20 

Nl/min 4/20 mA 

DPT 4004 01 DPT_4004_01 300140 Differential pressure 
measurement AI 0...3 bar 4/20 mA 
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5.4 Alarms and warnings 
 

 Tag Variable Alarm Action Lock out 
1 DPT 4004 01 Pressure H To notify alarm to supervision  
2 DPT 4004 01 Pressure HH To notify alarm to supervision  

 

1  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

2    ALARM: The differential pressure (inlet/outlet of filter) has rise to 0.3 bar.  

 

It should be noted that the number of times the temperature is cycled from ambient to 
the sterilization temperature rather than the time at temperature determines the lifetime of 
the cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should 
not exceed 0.30 bar (4.4 psi) at 142°C (288°F).  

 



CODE PROJECT: DD-8558-Z1 Rev. 5 
 
CUSTOMER: UAB 
 
PROJECT: MELiSSA COMPARMENT IVa 
 
DATE: 4/02/2010 

 
PREPARED: J.GUBERN 

 
 

 
PAGE  13 of  37 

 
Ref. PRK-005393 

 
 

6 Loop 4005. Bioreactor temperature control 
 

This loop measures and regulates the bioreactor temperature and provides this information to the 

control system. The temperature is regulated by two different systems: refrigerating/heating with 

cool/hot water through reactor jackets and refrigerating with air through lights jacket.  

 

6.1 Control elements 

 
- TT 4005 01: Temperature transmitter. Bioreactor temperature measurement. 

- TT 4006 01: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- TT 4006 02: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- BLWR 4005 01: Air Extractor. Air circulation in bioreactor refrigeration system by air. 

- SV 4005 01: Control valve. Cooling water flow control. 

- HX 4005 02: Electrical resistance. Electrical resistance for water heating.  

 

 

6.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

BLWR 4005 01 BLWR_4005_01_MV2 400104 Air extractor setpoint 
(lightening refrig.) AO 0…100 % 0-10 V 

HX 4005 02 HX_4005_02_MV1 000100 Start/Stop electrical 
resistance DO N/A 0/1 

BLWR 4005 01 BLWR_4005_01_MV1 000099 Start/Stop of the extractor DO N/A 0/1 

SV 4005 01 SV_4005_01_MV 000088 Cooling water valve 
(Open/Close) DO N/A 0/1 

PP 4005 01 PP_4005_01_MV1 000102 Start/Stop of the pump DO N/A 0/1 
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6.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

TT 4005 01 TT_4005_02 300141 Reactor temperature 
measurement AI 0…150 ºC 4/20 mA 

TT 4006 01 TT_4006_01 300126 Temperature measurement 
(AT 4006 01) AI 0…140 ºc 4/20 mA 

TT 4006 02 TT_4006_02 300128 Temperature measurement 
(AT 4006 02) AI 0…140 ºc 4/20 mA 

BLWR 4005 01 BLWR_4005_01_ERR 100103 Thermal protection of the 
extractor DI N/A 0/1 

SV 4005 01 SV_4005_01_FB 100086 Cooling water valve          
(Limit switch) DI N/A 0/1 

 

6.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 *) Temperature H To notify alarm to supervision   
2 *) Temperature HH To notify alarm to supervision  light intensity   

(safety value) 
3 BLWR 4005 01   Thermal protection To notify alarm to supervision   
4 SV 4005 01 Limit switch Err To notify alarm to supervision  

 
*) The temperature value to set these alarms will be defined in the control software depending on 

the type of data processing. There are three values of the reactor temperature measured: TT 4005 

01,          TT 4006 01 and TT 4006 02. 

 
1  WARNING: The PBR temperature has rise to ------ºC.  

2    ALARM: The PBR temperature has rise to ------ºC (maximum process admissible 

temperature). Set light intensity to safety value (--- %) 

 

From hardware point of view, and regarding glass constraints, the permissible 
operating temperature is 200ºC, provided that there is no sudden temperature shock. 

(See chapter 2.2.1.5: Operating permissible conditions of the Operation Manual) 

 

3    ALARM: Alarm from the blower thermal protection.  

4    ALARM: The automatic valve is not working. To notify failure. 
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7 Loop 4006. Bioreactor pH control 
 

 

This loop measures and regulates the bioreactor pH and provides this information to the control 

system.  

 

7.1 Control elements 
 

- AT 4006 01: pH sensor/transmitter. Bioreactor pH measurement. (BPR upper part) 

- AT 4006 02: pH sensor/transmitter. Bioreactor pH measurement. (BPR lower part) 

- SV 4006 01: Control valve. Acid addition regulation. 

- SV 4006 02: Control valve. Base addition regulation. 

- WT 4006 01: Scale. Acid bottle weight measurement for level control. 

- WT 4006 02: Scale. Base bottle weight measurement for level control.  

 

 

7.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4006 01 SV_4006_01_MV 000083 Reactor acid inlet valve 
(Open/Close) DO N/A 0/1 

SV 4006 02 SV_4006_02_MV 000082 Reactor base inlet valve 
(Open/Close) DO N/A 0/1 

PP 4006 01 PP_4006_01_MV1 000098 Start/Stop of the pump DO N/A 0/1 

PP 4006 02 PP_4006_02_MV1 000097 Start/Stop of the pump DO N/A 0/1 
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7.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

AT 4006 01 AT_4006_01 300125 Ph measurement AI 0…12 4/20 mA 

TT 4006 01 TT_4006_01 300126 Temperature measurement 
(AT 4006 01) AI 0…140 ºC 4/20 mA 

AT 4006 02 AT_4006_02 300127 Ph measurement AI 0…12 4/20 mA 

TT 4006 02 TT_4006_02 300128 Temperature measurement 
(AT 4006 02) AI 0…140 ºC 4/20 mA 

SV 4006 01 SV_4006_01_FB 100091 Reactor acid inlet valve       
(Limit switch) DI N/A 0/1 

SV 4006 02 SV_4006_02_FB 100092 Reactor base inlet valve 
(Limit switch) DI N/A 0/1 

WT 4006 01 WT_4006_01 ----- Acid balance Eth 0…6 Kg Ethernet 

WT 4006 02 WT_4006_02 ----- Base balance Eth 0…6 Kg Ethernet 

 
 

7.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 
1 *) pH H To notify alarm to supervision   
2 *) pH L To notify alarm to supervision   
3 WT 4006 01 Weight (level) L To notify alarm to supervision   
4 WT 4006 01 Weight (level) LL To notify alarm to supervision PP 4006 01 
5 WT 4006 02 Weight (level) L To notify alarm to supervision   
6 WT 4006 02 Weight (level) LL To notify alarm to supervision PP 4006 02 
7 SV 4006 01 Limit switch Err To notify alarm to supervision PP 4006 01 
8 SV 4006 02 Limit switch Err To notify alarm to supervision PP 4006 02 

 
*) The pH value to set these alarms will be defined in the control software depending on the type of 

data processing. 
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1   ALARM: The PBR pH has risen to ------.  

2   ALARM: The PBR pH has fallen to ------.  

3  WARNING: Acid vessel level is at ------% or lower.  

4  ALARM: VS 4006 01 is empty. Stop PP 4006 01. 

5  WARNING: Base vessel level is at ------% or lower.  

6  ALARM: VS 4006 02 is empty. Stop PP 4006 02. 

7    ALARM: The automatic valve is not working. To notify failure. 

8    ALARM: The automatic valve is not working. To notify failure. 

 

 

8 Loop 4007. Bioreactor pressure control 
 

This loop measures and controls the bioreactor pressure and provides this information to the 

control system.  

 

IMPORTANT NOTE: The activation of loop 4007 means the deactivation of loop 4004 which 

controls the outlet gas flow. 

 

8.1 Control elements 

 
- PT 4007 01: Pressure transmitter. Bioreactor pressure measurement. 

- PT 4007 02: Pressure transmitter. Bioreactor pressure measurement. 

- SCV 4004 01: Control valve. Outlet gas flow control. 

- FT 4004 01: Flow meter. Outlet gas flow measure. 

- DPT 4004 01: Differential pressure transmitter. ΔP measurement for filters (GF 4004 01/02) 

blockage control. 

 

 

8.2 PLC Output signals 
 

 Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SCV 4004 01 SCV_4004_01_MV 400108 Reactor outlet gas flow set 
point AO 0 to 100 % 4/20 mA 
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8.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

PT 4007 01 PT_4007_01 300135 Reactor pressure 
measurement AI -1…1,5 bar 4/20 mA 

PT 4007 02 PT_4007_02 300136 Reactor pressure 
measurement AI -1…5 bar 4/20 mA 

FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow 
measurement AI 0…20 

Nl/min 4/20 mA 

DPT 4004 01 DPT_4004_01 300140 Differential pressure 
measurement AI 0...3 bar 4/20 mA 

  

 

8.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 

1 *) Pressure H To notify alarm to supervision   
2 *) Pressure HH To notify alarm to supervision FQRC 4003 04 (0 l/min) 

3 DPT 4004 01 Pressure H To notify alarm to supervision  
4 DPT 4004 01 Pressure HH To notify alarm to supervision  

 
*) The pressure value to set these alarms will be defined in the control software depending on 

the type of data processing. 

 

1    WARNING: The PBR pressure has rise to -----bar. 

4    ALARM: The PBR pressure has rise to ----bar. Close FQRC 4003 04 (PBR gas inlet) 

 

From hardware point of view, the permissible operating pressure for the glass DN150 
cylinders is from -1 barg to 2 barg,  

 

3  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

4    ALARM: The differential pressure (inlet/outlet of filter) has rise to 0.3 bar.  
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9 Loop 4008. Bioreactor liquid level control 
 

This loop measures and controls the bioreactor pressure and provides this information to the 

control system.  

 

IMPORTANT NOTE: The activation of loop 4008 means the deactivation of loop 4002 which 

controls the outlet liquid flow. 

 

9.1 Control elements 

 
- WT 4008 01: Weight cells. Bioreactor weight measurement for level controlling. 

- PS 4002 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4002 01/02: Pressure switch. Lines over-pressure detection. 

- WT 4002 01: Weight measurement. Harvesting tank (VS 4002 01) weight measurement for 

controlling the tank level. 

- GP 4002 01/02 speed regulator: Feed pumps. Reactor outlet liquid pumping to the harvesting 

vessel. 

- GP 4002 03 speed regulator: Mechanic agitator. Harvesting vessel agitation.  

 

 

9.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

GP 4002 01/02 GP_4002_01_MV2 400111 Flow set point to the outlet 
pumps AO   4/20 mA 

GP 4002 03 GP_4002_03_MV2 400114 VS 4001 01 agitator speed 
set point AO   4/20 mA 

GP 4002 01 GP_4002_01_MV1 000089 Start/Stop of the pump DO N/A 0/1 

GP 4002 02 GP_4002_02_MV1 000104 Start/Stop of the pump DO N/A 0/1 

GP 4002 01/02   000112 Start/Stop GP 4002 01/02 
converter DO N/A 0/1 

GP 4002 03   000109 Start/Stop GP 4002 03 
converter DO N/A 0/1 
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9.3 PLC Input signals 
 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

WT 4008 01 WT_4008_01 300133 Reactor weight cells AI 0…100 Kg 4/20 mA 

WT 4002 01 WT_4002_01 300132 Weight Balance           
(VS 4002 01) AI 0…500 Kg 4/20 mA 

GP 4002 01/02 GP_4002_01_ERR 100101 Thermal protection of the 
outlet pumps DI N/A 0/1 

GP 4002 03 GP_4001_03_ERR 100105 Thermal protection of the 
agitator DI N/A 0/1 

PS 4002 01 PS_4002_01 100084 Pressure switch DI N/A 0/1 

PS 4002 02 PS_4002_02 100085 Pressure switch DI N/A 0/1 

PS 4002 03 PS_4002_03 100108 Pressure switch           
(GP 4002 01) DI N/A 0/1 

PS 4002 04 PS_4002_04 100109 Pressure switch          
(GP 4002 02) DI N/A 0/1 

 

 

9.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 WT 4008 01 Weight (level) H To notify alarm to supervision   

2 WT 4008 01 Weight (level) HH To notify alarm to supervision GP 4001 01/02 

3 WT 4008 01 Weight (level) L To notify alarm to supervision   

4 WT 4008 01 Weight (level) LL To notify alarm to supervision GP 4002 01/02 

5 PS 4002 03/04 Pressure H To notify alarm to supervision GP 4002 01/02 

6 PS 4002 01/02 Pressure H To notify alarm to supervision GP 4002 01/02 

7 WT 4002 01 Weight (level) H To notify alarm to supervision   

8 WT 4002 01 Weight (level) HH To notify alarm to supervision GP 4002 01/02 

9 WT 4002 01 Weight (level) L To notify alarm to supervision GP 4002 03 
 
 
1  WARNING: PBR level is at ------L or upper.  

2  ALARM: PBR level is upper than ----- L. Stop feeding pump. 
3  WARNING: PBR level is at ------L or lower.  

4  ALARM: PBR level is lower than ----- L. Stop harvesting pump. 
5  ALARM: The membrane of the harvesting pump has broken. 
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The pump works with a sandwich membrane which permits a quickly damage 
detection. If work membrane is broken, the process product is conducted through the 
control membrane to the pressure switch. When the sensors alarm is activated, the pump 
can continue with working by means of a fourth membrane during a maximum time of 24h.  
 
6  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is 

closed). Stop harvesting pumps. 

7  WARNING: Harvesting vessel level is at ------% or upper.  

8  ALARM: VS 4002 01 is full. Stop harvesting pumps. 

9  WARNING: Harvesting vessel level is at ------% or lower. Stop the vessel agitator.  
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10 Loop 4009. Bioreactor biomass production control 
 

This loop measures the PBR biomass concentration and provides this information to the control 

system. This loop is a mixture of the inlet liquid flow control and the PBR lighting control. 

In addition, this section includes biomass sensor cleaning logic. 

 

IMPORTANT NOTE: The activation of loop 4009 means the deactivation of loops 4000/4001 which 

control the PBR lighting and the inlet liquid flow. 

 

10.1 Control elements 

 
- AT 4009 01: biomass sensor/transmitter. Bioreactor biomass measurement.  

- AT 4009 02: biomass sensor/transmitter. Bioreactor biomass measurement.  

- IRC 4000 01:  Light supply system. 

- LT 4001 01: Level transmitter. Feeding tank (VS 4001 01) level measurement.  

- PS 4001 03/04: Pressure switch. Pump membrane breakage detection. 

- PS 4001 01/02: Pressure switch. Lines over-pressure detection. 

- DPT 4001 02: Differential pressure transmitter. ΔP measurement for pre-filters (LF 4001 02/03) 

blockage control. 

- FT 4001 01: Liquid mass flow meter. Reactor inlet liquid flow measurement. 

- DPT 4001 01: Differential pressure transmitter. ΔP measurement for filters (LF 4001 04/05) 

blockage control. 

- GP 4001 01/02 speed regulator: Feed pumps. Liquid pumping to the reactor liquid inlet. 

- GP 4001 03 speed regulator: Magnetic agitator. Feeding vessel agitation.  

- SV 4003 02: Control valve. Air inlet for sensor cleaning. 
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10.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

IRC 4000 01 IRC_4000_MV 400115 Light Intensity  AO 0...100 % 4/20 mA 

GP 4001 03 GP_4001_03_MV2 400113 VS 4001 01 agitator speed 
set point AO 50 Hz = 

1400 rpm 4/20 mA 

GP 4001 01/02 GP_4001_01_MV2 400109 Flow set point to the inlet 
pumps AO   4/20 mA 

GP 4001 03   000110 Start/Stop GP 4001 03 
converter DO N/A 0/1 

GP 4001 01 GP_4001_01_MV1 000091 Start/Stop of the pump DO N/A 0/1 

GP 4001 02 GP_4001_02_MV1 000090 Start/Stop of the pump DO N/A 0/1 

GP 4001 01/02   000111 Start/Stop GP 4001 01/02 
converter DO N/A 0/1 

SV 4003 02 SV_4003_02_MV 000095 Reactor air inlet valve 
(Open/Close) DO N/A 0/1 

 

 

10.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

AT 4009 01 AT_4009_01 300118 Biomass measurement AI 0…2 g/l 4/20 mA 

AT 4009 02 AT_4009_02 300119 Biomass measurement AI 0…5 g/l 4/20 mA 

AT 4009 02  AT_4009_FAILURE_IND 300120 Biomass sensor failure AI (22 mA) 4/20 mA 

FT 4001 01 FT_4001_01 300130 Total liquid inlet flow     
to reactor AI 0…20 

kg/h 4/20 mA 

LT 4001 01 LT_4001_01 300131 VS 4001 01 level  AI 0,,,100 % 4/20 mA 

DPT 4001 01 DPT_4001_01 300138 Differential pressure 
measurement AI 0,,,3 bar 4/20 mA 

DPT 4001 02 DPT_4001_02 300139 Differential pressure 
measurement AI 0,,,3 bar 4/20 mA 

GP 4001 03 GP_4001_03_ERR 100104 Thermal protection of 
the agitator DI N/A 0/1 

PS 4001 01 PS_4001_01 100082 Pressure switch DI N/A 0/1 
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Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

PS 4001 02 PS_4001_02 100083 Pressure switch DI N/A 0/1 

PS 4001 03 PS_4001_03 100106 Pressure switch (GP 4001 
01) DI N/A 0/1 

PS 4001 04 PS_4001_04 100107 Pressure switch (GP 4001 
02) DI N/A 0/1 

GP 4001 01/02 GP_4001_01_ERR 100099 Thermal protection of the    
inlet pumps DI N/A 0/1 

SV 4003 02 SV_4003_02_FB 100095 Reactor air inlet valve 
(Limit switch) DI N/A 0/1 

 

 

10.4 Alarms and warnings 

 
 Tag Variable Alarm Action Lock out 
1 AT 4009 02 Sensor failure Err To notify alarm to supervision  

2 LT 4001 01 Level L To notify alarm to supervision   ------ 

3 LT 4001 01 Level LL To notify alarm to supervision 
GP 4001 01/02 
and GP 4001 

03 
4 PS 4001 03/04 Pressure H To notify alarm to supervision GP 4001 01/02

5 PS 4001 01/02 Pressure H To notify alarm to supervision GP 4001 01/02

6 DPT 4001 02 Differential 
pressure H To notify alarm to supervision  ------  

7 DPT 4001 02 Differential 
pressure HH To notify alarm to supervision GP 4001 01/02

8 DPT 4001 01 Differential 
pressure H To notify alarm to supervision   ------ 

9 DPT 4001 01 Differential 
pressure HH To notify alarm to supervision GP 4001 01/02

10 SV 4003 02 Limit switch Err To notify alarm to supervision  

 
1    ALARM: The biomass sensor (AT 4009 02) is not working. To notify failure. 

2  WARNING: Feeding vessel level is at ------% or lower.  

3  ALARM: VS 4001 01 is empty. Stop feeding pumps and vessel agitator. 

4  ALARM: The membrane of the feeding pump has broken.  
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The pump works with a sandwich membrane which permits a quickly damage 
detection. If work membrane is broken, the process product is conducted through the 
control membrane to the pressure switch. When the sensors alarm is activated, the pump 
can continue with working by means of a fourth membrane during a maximum time of 24h.  
 
5  ALARM: There is a line overpressure. (Probably because of a process pipe manual valve is 

closed). Stop feeding pumps. 
6 / 8  WARNING: The differential pressure (inlet/outlet of filter) has rise to ------bar. (Preventive 

maintenance) 

7 / 9  ALARM: The differential pressure (inlet/outlet of filter) has rise to 2.5-3 bar. Stop feeding 

pumps. 

 

It should be noted that the number of times the temperature is cycled from ambient to 
the sterilization temperature rather than the time at temperature determines the lifetime of 
the cartridge in steam.  

To maximize the life of the cartridge, the differential pressure across the cartridge should 
not exceed 0.30 bar (4.4 psi) at 142°C (288°F).  
 
10   ALARM: The automatic valve is not working. To notify failure. 
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11 Loop 4010. Bioreactor outlet gas composition control 

 
The outlet gas composition control loop is not implemented. The gas is analyzed and the 

information is sent to the control system.  

 

11.1 Control elements 

 
- FT 4004 01: Flow meter. Outlet gas flow measure. 

- TT 4010 01: Temperature sensor/transmitter. Outlet gas temperature measurement. 

- PT 4010 01: Pressure sensor/transmitter. Outlet gas pressure measurement. 

- AT 4010 01/02: CO2/O2 Analyzer. Outlet gas composition measurement. 

- AT 4010 03: Dissolved O2 Analyzer. PBR O2 composition measurement. 

- SV 4010 01 Control valve. Gas inlet to analyzer. 

 

11.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4010 01 SV_4010_01_MV 000081 Analyzer gas inlet valve 
(Open/Close) DO N/A 0/1 

 

11.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

AT 4010 01 AT_4010_01 300121 CO2/O2 analyzer AI   4/20 mA 

AT 4010 02 AT_4010_02 300122 CO2/O2 analyzer AI   4/20 mA 

AT 4010 03 AT_4010_03 300123 Dissolved O2 measurement AI   4/20 mA 

PT 4010 01 PT_4010_01 300137 Outlet gas pressure 
measurement AI -1...5 bar 4/20 mA 

TT 4010 01 TT_4010_01 300143 Outlet gas temperature 
measurement AI 0…150 ºC 4/20 mA 

FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow 
measurement AI 0…20 

Nl/min 4/20 mA 

SV 4010 01 SV_4010_01_FB 100093 Analyzer gas inlet valve 
(Limit switch) DI N/A 0/1 
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11.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 PT 4010 01 Pressure H To notify alarm to supervision SV 4010 01 

2 TT 4010 01 Temperature H To notify alarm to supervision   ------ 

3 SV 4010 01 Limit switch Err To notify alarm to supervision  

 
1  ALARM: pressure is out of analyzer operating range conditions. Close inlet valve SV 4010 01. 

2  ALARM: temperature is out of analyzer operating range conditions.  

3   ALARM: The automatic valve is not working.  
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12 Loop 4011. Feeding tank temperature control 
 

12.1 Control elements 

 
- TT 4011 01:  Temperature sensor/transmitter. VS 4001 01 temperature measurement. 

- SV 4011 01: Control valve. Cooling water inlet to VS 4001 01 jacket. 

 

12.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4011 01 SV_4011_01_MV 000087 Cooling water valve 
(Open/Close) DO N/A 0/1 

 

12.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. 
measurement AI -10…150 

ºC 4/20 mA 

SV 4011 01 SV_4011_01_FB 100087 Cooling water valve        
(Limit switch) DI N/A 0/1 

 

12.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 TT 4011 01 Temperature H To notify alarm to supervision  

2 TT 4011 01 Temperature Err To notify alarm to supervision  

3 SV 4011 01 Limit switch Err To notify alarm to supervision  

 
1  ALARM: Temperature is upper than ----ºC. 

2  ALARM: Temperature sensor is not working. 

3   ALARM: The automatic valve is not working. To notify failure. 

 

From hardware point of view, the permissible operating temperature is 170ºC, for 
vessel and jacket. 
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13 Loop 4012. Harvesting tank temperature control 
 

 
13.1 Control elements 

 
- TT 4011 01:  Temperature sensor/transmitter. VS 4001 01 temperature measurement. 

- SV 4011 01: Control valve. Cooling water inlet to VS 4001 01 jacket. 

 

13.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4012 01 SV_4012_01_MV 000085 Cooling water valve 
(Open/Close) DO N/A 0/1 

 

13.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

TT 4012 01 TT_4012_01 300144 VS 4002 01 temp. 
measurement AI -50…250 

ºC 4/20 mA 

SV 4012 01 SV_4012_01_FB 100089 Cooling water valve        
(Limit switch) DI N/A 0/1 

 

13.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 TT 4012 01 Temperature H To notify alarm to supervision  

2 SV 4012 01 Limit switch Err To notify alarm to supervision  

 
 
1  ALARM: Temperature is upper than ----ºC. 

2   ALARM: The automatic valve is not working. To notify failure. 

 
From hardware point of view, the permissible operating temperature is 150ºC, for 
vessel and jacket 
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14 Loop 4013. Antifoam control 
 

This loop is not implemented yet in the plant. There is wired and connected the signal from the 

sensor for foam detection which is the next:  

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

LS 4013 01 LS_4013_01 100081 Foam measurement DI N/A 0/1 
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15 Loop 4014. Feeding tank sterilization 
 

15.1 Control elements 

 
- TT 4011 01:  Temperature sensor/transmitter. VS 4001 01 temperature measurement. 

- SV 4014 01: Control valve. Steam inlet to VS 4001 01. 

 

15.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4014 01 SV_4014_01_MV 000086 Steam inlet valve 
(Open/Close) DO N/A 0/1 

 

 

15.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/

O Range Signal 
Type 

TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. 
measurement AI -10…150 ºC 4/20 mA 

 

 

15.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 TT 4011 01 Temperature L To notify alarm to supervision  

2 TT 4011 01 Temperature H To notify alarm to supervision  
 
1  ALARM: Temperature is lower than ----ºC (admissible temperature for sterilization). 

2   ALARM: Temperature is upper than ----ºC. 

 

From hardware point of view, the permissible operating temperature for the vessel is 
170ºC. 
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16 Loop 4015. PBR sterilization 
 

 

16.1 Control elements 

 
- TT 4005 01: Temperature transmitter. Bioreactor temperature measurement. 

- TT 4006 01: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- TT 4006 02: Temperature transmitter. Bioreactor temperature measurement (from pH sensor). 

- SV 4015 01: Control valve. Steam inlet to PBR.  

 

 

16.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4015 01 SV_4015_01_MV 000092 Reactor Steam inlet valve 
(Open/Close) DO N/A 0/1 

 

 

16.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

TT 4005 01 TT_4005_02 300141 Reactor temperature 
measurement AI 0…150 ºC 4/20 mA 

TT 4006 01 TT_4006_01 300126 Temperature 
measurement  AI 0…140 ºc 4/20 mA 

TT 4006 02 TT_4006_02 300128 Temperature 
measurement  AI 0…140 ºc 4/20 mA 

SV 4015 01 SV_4015_01_FB 100098 Reactor Steam inlet valve 
(Limit switch) DI N/A 0/1 

PT 4007 01 PT_4007_01 300135 Reactor pressure 
measurement AI -1…1,5 bar 4/20 mA 

PT 4007 02 PT_4007_02 300136 Reactor pressure 
measurement AI -1…5 bar 4/20 mA 
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16.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 *) Temperature L To notify alarm to supervision  

2 *) Temperature H To notify alarm to supervision  

3 *2) Pressure H To notify alarm to supervision  

4 *2) Pressure L To notify alarm to supervision  

5 SV 4015 01 Limit switch Err To notify alarm to supervision  
 

*) The temperature value to set these alarms will be defined in the control software depending 

on the type of data processing. There are three values of the reactor temperature measured: 

TT 4005 02,  TT 4006 01 and TT 4006 02. 

*2) The pressure value to set these alarms will be defined in the control software depending on 

the type of data processing. (PT 4007 01 and PT 4007 02) 

 
1  ALARM: Temperature is lower than ----ºC (admissible temperature for sterilization). 

2   ALARM: Temperature is upper than ----ºC. 

 

From hardware point of view, the permissible operating temperature is 200ºC, 
provided that there is no sudden temperature shock. 

 
3  ALARM: Pressure has raised to ----bar  

4   ALARM: Pressure has fall to ----bar 
 

From hardware point of view, the permissible operating pressure for the glass DN150 
cylinders is from -1 barg to 2 barg. 

 
5   ALARM: The automatic valve is not working. To notify failure. 
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17 Loop 4016. Harvesting tank sterilization 
 

17.1 Control elements 

 
- TT 4012 01:  Temperature sensor/transmitter. VS 4002 01 temperature measurement. 

- SV 4016 07: Control valve. Steam inlet to VS 4002 01. 

 

17.2 PLC Output signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

SV 4016 01 SV_4016_01_MV 000084 Steam inlet valve 
(Open/Close) DO N/A 0/1 

 

 

17.3 PLC Input signals 

 

Equipment Tag Variable PLC 
ADDRESS Description I/O Range Signal 

Type 

TT 4012 01 TT_4012_01 300144 VS 4002 01 temp. 
measurement AI -50…250 

ºC 4/20 mA 

 

 

17.4 Alarms and warnings 

 

 Tag Variable Alarm Action Lock out 
1 TT 4012 01 Temperature L To notify alarm to supervision  

2 TT 4012 01 Temperature H To notify alarm to supervision  
 
1  ALARM: Temperature is lower than ----ºC (admissible temperature for sterilization). 

2   ALARM: Temperature is upper than ----ºC. 

 

From hardware point of view, the permissible operating temperature for the vessel is 
150ºC. 
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18 Digital/Analogical signals list 

 
 

Loop Equipment Tag Variable PLC 
ADDRESS Description I/O 

4000 IRC 4000 01 IT_4000_01 300145 Light Power Phase 1 (NOT IMPLEMENTED) AI 
4000 IRC 4000 01 IT_4000_02 300146 Light Power Phase 2 (NOT IMPLEMENTED) AI 
4000 IRC 4000 01 IT_4000_03 300147 Light Power Phase 3 (NOT IMPLEMENTED) AI 
4000 IRC 4000 01 IRC_4000_MV 400115 Light Intensity  AO 
4001 FT 4001 01 FT_4001_01 300130 Total liquid inlet flow to reactor AI 
4001 LT 4001 01 LT_4001_01 300131 VS 4001 01 level  AI 
4001 DPT 4001 01 DPT_4001_01 300138 Differential pressure measurement AI 
4001 DPT 4001 02 DPT_4001_02 300139 Differential pressure measurement AI 
4001 GP 4001 03 GP_4001_03_MV2 400113 VS 4001 01 agitator speed set point AO 
4001 GP 4001 03   000110 Start/Stop GP 4001 03 converter DO 
4001 GP 4001 03 GP_4001_03_ERR 100104 Thermal protection of the agitator DI 
4001 PS 4001 01 PS_4001_01 100082 Pressure switch DI 
4001 PS 4001 02 PS_4001_02 100083 Pressure switch DI 
4001 PS 4001 03 PS_4001_03 100106 Pressure switch (GP 4001 01) DI 
4001 PS 4001 04 PS_4001_04 100107 Pressure switch (GP 4001 02) DI 
4001 GP 4001 01 GP_4001_01_MV1 000091 Start/Stop of the pump DO 
4001 GP 4001 02 GP_4001_02_MV1 000090 Start/Stop of the pump DO 
4001 GP 4001 01/02   000111 Start/Stop GP 4001 01/02 converter DO 
4001 GP 4001 01/02 GP_4001_01_ERR 100099 Thermal protection of the inlet pumps DI 
4001 GP 4001 01/02 GP_4001_01_MV2 400109 Flow setpoint to the inlet pumps AO 
4002 WT 4002 01 WT_4002_01 300132 Weight Balance (VS 4002 01) AI 
4002 GP 4002 01 GP_4002_01_MV1 000089 Start/Stop of the pump DO 
4002 GP 4002 02 GP_4002_02_MV1 000104 Start/Stop of the pump DO 
4002 GP 4002 01/02   000112 Start/Stop GP 4002 01/02 converter DO 
4002 GP 4002 01/02 GP_4002_01_ERR 100101 Thermal protection of the outlet pumps DI 
4002 GP 4002 01/02 GP_4002_01_MV2 400111 Flow setpoint to the outlet pumps AO 
4002 GP 4002 03 GP_4002_03_MV2 400114 VS 4001 01 agitator speed setpoint AO 
4002 GP 4002 03   000109 Start/Stop GP 4002 03 converter DO 
4002 GP 4002 03 GP_4001_03_ERR 100105 Thermal protection of the agitator DI 
4002 PS 4002 01 PS_4002_01 100084 Pressure switch DI 
4002 PS 4002 02 PS_4002_02 100085 Pressure switch DI 
4002 PS 4002 03 PS_4002_03 100108 Pressure switch (GP 4002 01) DI 
4002 PS 4002 04 PS_4002_04 100109 Pressure switch (GP 4002 02) DI 
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Loop Equipment Tag Variable PLC 
ADDRESS Description I/O 

4003 FQRC 4003 01 FQRC_4003_01 300109 Inlet CO2  flow measurement AI 
4003 FQRC 4003 01 FQRC_4003_01_SP 400100 Inlet CO2  flow set point AO 
4003 FQRC 4003 02 FQRC_4003_02 300110 Inlet Air  flow measurement AI 
4003 FQRC 4003 02 FQRC_4003_02_SP 400101 Inlet Air flow set point AO 
4003 FQRC 4003 03 FQRC_4003_03 300111 Circulated air  flow measurement AI 
4003 FQRC 4003 03 FQRC_4003_03_SP 400102 Circulated air flow set point AO 
4003 FQRC 4003 04 FQRC_4003_04 300112 Total Inlet gas  flow measurement AI 
4003 FQRC 4003 04 FQRC_4003_04_SP 400103 Total Inlet gas  flow set point AO 
4003 SV 4003 01 SV_4003_01_MV 000093 Analyzer gas inlet valve (Open/Close) DO 
4003 SV 4003 01 SV_4003_01_FB 100097 Analyzer gas inlet valve (FEEDBACK) DI 
4003 SV 4003 02 SV_4003_02_MV 000095 Reactor air inlet valve(Open/Close) DO 
4003 SV 4003 02 SV_4003_02_FB 100095 Reactor air inlet valve (FEEDBACK) DI 
4003 SV 4003 03 SV_4003_03_MV 000096 Blower bypass valve(Open/Close) DO 
4003 SV 4003 03 SV_4003_03_FB 100094 Blower bypass valve (FEEDBACK) DI 
4003 PS 4003 01 PS_4003_01 100110 Pressure switch bypass for recycling DI 
4003 BLWR 4003 01 BLWR_4003_01_MV1 000103 Start/Stop of the blower DO 
4004 FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow measurement AI 
4004 DPT 4004 01 DPT_4004_01 300140 Differential pressure measurement AI 
4004 SCV 4004 01 SCV_4004_01_MV 400108 Reactor outlet gas flow set point AO 
4005 HX 4005 02 HX_4005_02_MV1 000100 Start/Stop electrical resistance DO 
4005 TT 4005 01 TT_4005_01 300141 Reactor temperature measurement AI 
4005 BLWR 4005 01 BLWR_4005_01_MV2 400104 Air extractor set point (lightening refrigeration) AO 
4005 BLWR 4005 01 BLWR_4005_01_MV1 000099 Start/Stop of the extractor DO 
4005 BLWR 4005 01 BLWR_4005_01_ERR 100103 Thermal protection of the extractor DI 
4005 SV 4005 01 SV_4005_01_MV 000088 Cooling water valve (Open/Close) DO 
4005 SV 4005 01 SV_4005_01_FB 100086 Cooling water valve (FEEDBACK) DI 
4005 PP 4005 01 PP_4005_01_MV1 000102 Start/Stop of the pump DO 
4006 AT 4006 01 AT_4006_01 300125 Ph measurement AI 
4006 TT 4006 01 TT_4006_01 300126 Temperature measurement (AT 4006 01) AI 
4006 AT 4006 02 AT_4006_02 300127 Ph measurement AI 
4006 TT 4006 02 TT_4006_02 300128 Temperature measurement (AT 4006 02) AI 
4006 SV 4006 01 SV_4006_01_FB 100091 Reactor acid inlet valve (Limit switch) DI 
4006 SV 4006 02 SV_4006_02_FB 100092 Reactor base inlet valve (Limit switch) DI 
4006 SV 4006 01 SV_4006_01_MV 000083 Reactor base inlet valve (Open/Close) DO 
4006 SV 4006 02 SV_4006_02_MV 000082 Reactor base inlet valve (Open/Close) DO 
4006 PP 4006 01 PP_4006_01_MV1 000098 Start/Stop of the pump DO 
4006 PP 4006 02 PP_4006_02_MV1 000097 Start/Stop of the pump DO 
4006 WT 4006 01 WT_4006_01 ----- Acid balance Eth 
4006 WT 4006 02 WT_4006_02 ----- Base balance Eth 
4007 PT 4007 01 PT_4007_01 300135 Reactor pressure measurement AI 
4007 PT 4007 02 PT_4007_02 300136 Reactor pressure measurement AI 
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Loop Equipment Tag Variable PLC 
ADDRESS Description I/O 

4007 PT 4007 01 PT_4007_01 300135 Reactor pressure measurement AI 
4007 PT 4007 02 PT_4007_02 300136 Reactor pressure measurement AI 
4008 WT 4008 01 WT_4008_01 300133 Reactor weight cells AI 
4009 AT 4009 01 AT_4009_01 300118 Biomass measurement AI 
4009 AT 4009 02 AT_4009_02 300119 Biomass measurement AI 
4009 AT 4009 02   300120 Biomass sensor failure AI 
4010 AT 4010 01 AT_4010_01 300121 CO2/O2 analyser AI 
4010 AT 4010 02 AT_4010_02 300122 CO2/O2 analyser AI 
4010 AT 4010 03 AT_4010_03 300123 Dissolved O2 measurement AI 
4010 PT 4010 01 PT_4010_01 300137 Outlet gas pressure measurement AI 
4010 TT 4010 01 TT_4010_01 300143 Outlet gas temperature measurement AI 
4010 SV 4010 01 SV_4010_01_MV 000081 Analyser gas inlet valve (Open/Close) DO 
4010 SV 4010 01 SV_4010_01_FB 100093 Analyser gas inlet valve (FEEDBACK) DI 
4010 HX 4010 01 HX_4010_01_MV1 000107 Start/Stop post condenser DO 
4011 TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. measurement AI 
4011 SV 4011 01 SV_4011_01_MV 000087 Cooling water valve (Open/Close) DO 
4011 SV 4011 01 SV_4011_01_FB 100087 Cooling water valve (FEEDBACK) DI 
4012 TT 4012 01 TT_4012_01 300144 VS 4002 01 temp. measurement AI 
4012 SV 4012 01 SV_4012_01_MV 000085 Cooling water valve (Open/Close) DO 
4012 SV 4012 01 SV_4012_01_FB 100089 Cooling water valve (FEEDBACK) DI 
4013 LS 4013 01 LS_4013_01 100081 Foam measurement DI 
4014 SV 4014 01 SV_4014_01_MV 000086 Steam inlet valve (Open/Close) DO 
4015 SV 4015 01 SV_4015_01_MV 000092 Reactor Steam inlet valve (Open/Close) DO 
4015 SV 4015 01 SV_4015_01_FB 100098 Reactor Steam inlet valve (Feedback) DI 
4016 SV 4016 01 SV_4016_01_MV 000084 Steam inlet valve (Open/Close) DO 

  Emergency 
Buttons Emergency_Button_01 100111 Emergency Buttons (any button pressed) DI 

  Emergency 
Buttons   000106 Electrical enclosure red LED DO 

  Emergency 
Buttons Emergency_Button_02 100112 Emergency released DI 

  Emergency 
Buttons   000105 Electrical enclosure green LED DO 

      300148 SPARE (NOT USED) AI 
      400110 SPARE (NOT USED) AO 
      400112 SPARE (NOT USED) AO 
      100100 SPARE (NOT USED) DI 
      100102 SPARE (NOT USED) DI 
      000107 SPARE (NOT USED) DO 
      000101 SPARE (NOT USED) DO 
      000108 SPARE (NOT USED) DO 
      300124 CANCELLED (AT 4010 03 temp. meas.) AI 
      100088 CANCELLED (SV 4014 01 FEEDBACK) DI 
      100090 CANCELLED (SV 4016 01 FEEDBACK) DI 
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10. SAT PROTOCOLS 
 

10.1. Electrical and instruments Test Protocol 
10.2. Tightness pressure Test Protocol 
10.3. Steam pressure Test Protocol 

 
 
 
 
 
 
 
 
 
 
 
 
 
 































MELiSSA 
 TECHNICAL NOTE 87.2.11 

Part II 
 

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

Memorandum of Understanding 19071/05/NL/CP 
288

 
 
 
 
 
 
 
 
 
 
 
 

11. SAT AS-RUN PROCEDURES 
 

11.1. Electrical and instruments Test  
11.2. Tightness pressure Test  
11.3. Steam pressure Test  
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12. ELECTRIC DIAGRAMS CE 
MARKING (NEW CABINET) 
 

12.1. CE Declaration 
12.2. New cabinet: electrical diagrams 
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CONTROL Y REGULACIÓN  ·  ESTUDIO   ·  MONTAJE   ·  SERVICIO 
Rambla del Poble Nou, 189  -  08018 Barcelona             

Teléfono  93 309 51 16  -  Fax  93 309 87 91 
 e-mail: comercial@procontrolsl.com – Info:  www.procontrolsl.com 

 

DECLARACIÓN CE DE CONFORMIDAD 
 

La empresa: 

Nombre: PROCONTROL,S.L. 

Dirección: Rambla del Poble Nou, 189 – 08018 Barcelona 

Teléfono: 93 309 51 16 

FAX: 93 309 87 91 

Email: comercial@procontrolsl.com 

 
declara bajo su única responsabilidad que el producto: 
 

Descripción: Armario de control 

Compartimento IVa. MELISSA Pilot Plant 
 
 

Nº Inventario: 081398-6293 

 
se halla en conformidad con las directivas europeas siguientes: 
 

Referencias Título 

73/23/CEE Material eléctrico destinado a utilizarse en determinados límites de tensión (Baja Tensión) 

93/68/CEE Modificación de la Directiva 73/23/CEE 

89/336/CEE Compatibilidad electromagnética 

92/31/CEE Modificación de la Directiva 89/336/CEE 

93/68/CEE Modificación de la Directiva 89/336/CEE 

 
Nombre y apellidos _____MARC SANROMÀ SOLENCH_____ 
 
Cargo    ____Responsable del proyecto______ 
 
Lugar y fecha  __________18/06/2009______________ 
 
 

      
     Firma 
 
 



        PROCONTROL, S.L. 
 

CONTROL Y REGULACIÓN  ·  ESTUDIO   ·  MONTAJE   ·  SERVICIO 
Rambla del Poble Nou, 189  -  08018 Barcelona             

Teléfono  93 309 51 16  -  Fax  93 309 87 91 
 e-mail: comercial@procontrolsl.com – Info:  www.procontrolsl.com 

 
 
 
 
Referencias de las normas técnicas aplicadas: 
 
- Normas armonizadas 
 

Número Título 

UNE-EN 50081-2 Compatibilidad electromagnética. Norma genérica de emisión 

UNE-EN 50082-2 Compatibilidad electromagnética. Norma genérica de inmunidad 

UNE-EN 61000-6-2 Compatibilidad electromagnética. Normas Genéricas 

UNE-EN 60439 Baja Tensión. Requisitos para los conjuntos serie y los conjuntos derivados de serie

  

  

 
- Otras normas técnicas o especificaciones técnicas empleadas 
 

Número Título 

  

  

 
 
- Otras soluciones adoptadas, los detalles de las cuales son incluidas en la documentación técnica: 

 

 

 

 
 
 Las dos últimas cifras del año en el cual el marcado CE ha sido incorporado:__09_________________ 
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R2
200.16

Defecto
R2C

KMS2
50.12

74

73

GF3.3

KMS1
50.9

74

73

GF3.4

24V

24V

Digital

inputs

R2A

R1
62.16

MARCHA
R1C R1A R1B
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1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

GP_4001_03_MV1.

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

22

24

23

X400
125A/500V

+IV_A
Planta

22.6/L1
22.6/L2
22.6/L3
22.6/N

GF4
63.1

111.10
201.2

0,37kW
FUJI

FRN0.751S-7E
Variador

de frecuencia

EMC11
Brida

de conexi¢n
a tierra EMC

PE

4mmý BK

2,5mmý BK

2,5mmý BK

W+ME1-M1

YCY 06/1kV

4G4mmý

N

F40
30mA Clase A si

C60H C6A

N

N.

1

2

N.40

Z1
220-240/

12A
EMC FILTER

N

N.

L

L.

L
2
/
N

U

U
4
0

BK

M
3 ~

GP_4001_03_MV1
0,37kW
1,91 A

1360 rpm
cos=0,75

U V W

PE

Agitador

L
2

4mmý BK

2,5mmý BK

V

V
4
0

BN

L1.40

2,5mmý

BK

L
1
/
L

W

W
4
0

GY

6
3
.
2

12

11

ÎG

YE/GN

14

P
0

PE

XPE PE

2,5mmý

YE/GN

ÎG

P
A
/
+

P
B

P
C
/
-

/24.1L1
/24.1L2
/24.1L3

/24.1N

KMS2
50.12

84

83

GF4.3

KMS1
50.9

84

83

GF4.4

1mmý

BU 5010

CM

COMMON

Digital

inputs

GF4.2

KAA109
81.11

11

12

+10V

13

14

GF4.1

FWD

FORWARD

-10 ö 10V

INPUT

12

REV

REVERSE

0V

11

CM

COMMON

Digital

inputs

0-10V

OUT

FM

X1

Digital

input 1

X2

Digital

input 2

X3

Digital

input 3

KA
63.2

Defecto
30C 30A

X4

Digital

input 4

30B

X5

Digital

input 5

COMMON

Digital

outputs

CMY

Y1

Digital

output 1

Y1

Y2

Digital

output 2

Y2
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IDENTIFICACION:
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BLWR_4003_01_MV1.

6 7 8 

REF:
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LUGAR

9 
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+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

23

25

24

X400
125A/500V

+IV_A
Planta

23.6/L1
23.6/L2
23.6/L3
23.6/N

U1
112.3

0,75kW@230V
CEBEK
R-20

Regulador
de tensi¢n

4mmý BK

1,5mmý BK

1,5mmý BK

N

F50
30mA Clase A si

C60H C6A

N

N.

1

2

N
.
5
0

KM50
78.2

1

2

N
.
5
1

N

W+ME1-M1

YCY 06/1kV

4G4mmý

230V IN

4A

L
1

4mmý BK

L
1
.
5
0

1,5mmý BK

3

4

L
1
.
5
1

1,5mmý BK

L

BK

230V OUT

N

XM

U
5
0

GY

M
1
~

BLWR_4005_01_MV2
0,18kW

U V

Ventilador

N

V
5
0

YE/GN

6
2
.
1
4

12

11

ÎG

PE

14

Min. adj.

P
0

P
A
/
+

P
B

/25.1L1
/25.1L2
/25.1L3

/25.1N

P
C
/
-

+10V

A

EXTERNAL POTENTIOMETER

0 ö 10V

INPUT

B

O
N

O
F
F

ASCENDENTEDESCENDENTE

0V

C

E
X
T
.
 
0
-
1
0
V

O
F
F

E
X
T
.
 
P
I
O
T
E
N
T
I
O
M
E
T
E
R

J
P
1

J
P
2

COM

INPUT

1

0-10V

INPUT

2
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PP_4005_01_MV1.

6 7 8 

REF:

INSTAL.

LUGAR
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11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

24

26

25

X400
125A/500V

+IV_A
Planta

24.6/L1
24.6/L2
24.6/L3
24.6/N

QM60
51.7 78.4

201.9
202.9

LUB1212A

0,25kW
0,35-1,4A

Reg. 0,4 A.

2,5mmý BU

2,5mmý BU

LUCA 1XBLUnidad de control

2,5mmý BK

L
1

F60
40A 300mA
Clase AC

N

N.

1

2

N
.
6
0

1
L
1

K
78.4

2
T
1

U
6
0

XM

U
6
0

M

~
PP_4005_01_MV1

95 W
0,43 A

U V

W

Bomba centr¡fuga

L
2

2,5mmý BK

L
2
.
6
0

2,5mmý BK

3
L
2

4
T
2

5
L
3

6
T
3

W
6
0

V
6
0

2
0
2
.
9

12

11

A1

A2

PE

XPE PE6

14

MARCHA

13

14 PARO

21

22

/26.1L1
/26.1L2
/26.1L3

/26.1N

L2.61

LUA1C11

Habilitado

17

18 T‚rmico

95

96
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Proyecto
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Dibujado
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11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

25

28

26

X400
125A/500V

25.6/L1
25.6/L2
25.6/L3
25.6/N

QM70
51.7 78.6

201.13
202.13

LUB3232A

18,5kW
8-32A

Reg. 23 A.

+IV_A
Planta

6mmý BK

6mmý BK

LUCA 32BLUnidad de control

6mmý BK

N

F70
40A 300mA
Clase AC

N

N.

1

2

N
.
7
0

1
L
1

K
78.6

2
T
1

U70

XM U70

Resistencia calefactora

L
3

6mmý BK

L
3
.
7
0

6mmý BK

3
L
2

4
T
2

5
L
3

6
T
3

V70

6mmý BK

2
0
2
.
1
3

12

11

A1

A2

14

V70

HX_4005_02
5kW

U

V

MARCHA

13

14

PE

XPE PE6

PE

PARO

21

22

/27.1L1
/27.1L2
/27.1L3

/27.1N

L2.71

LUA1C11

Habilitado

17

18 T‚rmico

95

96
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IDENTIFICACION:
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BLWR 4003 01

6 7 8 

REF:

INSTAL.

LUGAR

9 
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+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

26

29

28

X400
125A/500V

27.6/L1
27.6/L2
27.6/L3
27.6/N

QM90
51.10
78.10
203.5

LUB1212A

0,25kW
0,35-1,4A

Reg. 0,35 A.

+IV_A
Planta

4mmý BK

2,5mmý BK

LUCA 1XBLUnidad de control

2,5mmý BK

BLWR 4003 01
Vacuum pum

N

F90
40A 300mA
Clase AC

N

N.

1

2

N
.
9
0

1
L
1

K
78.10

2
T
1

U90

XM U90

N

Vacumm pump

L
2

4mmý BK

L
2
.
9
0

2,5mmý BK

3
L
2

4
T
2

5
L
3

6
T
3

V90

2,5mmý BK

V90

L

2
0
3
.
6

12

11

A1

A2

PE

XPE PE6

PE

14

MARCHA

13

14 PARO

21

22

/29.1L1
/29.1L2
/29.1L3

/29.1N

L2.91

LUA1C11

Habilitado

17

18 T‚rmico

95

96
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PP 4006 01
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REF:

INSTAL.

LUGAR

9 

=
+
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MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

28

30

29

X400
125A/500V

28.6/L1
28.6/L2
28.6/L3
28.6/N

QM100
51.10
78.12
203.9

LUB1212A

0,25kW
0,35-1,4A

Reg. 0,35 A.

+IV_A
Planta

4mmý BK

2,5mmý BK

LUCA 1XBLUnidad de control

2,5mmý BK

N

F100
40A 300mA
Clase AC

N

N.

1

2

N
.
1
0
0

1
L
1

K
78.12

2
T
1

U100

XM U100

Bomba perist ltica 1

L
2

4mmý BK

L
2
.
1
0
0

2,5mmý BK

3
L
2

4
T
2

5
L
3

6
T
3

V100

2,5mmý BK

2
0
3
.
9

12

11

A1

A2

14

V100

PP_4006_01_MV1
U

V

MARCHA

13

14 PARO

21

22

PE

XPE PE6

PE

/30.1L1
/30.1L2
/30.1L3

/30.1N

L2.101

LUA1C11

Habilitado

17

18 T‚rmico

95

96
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1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

PP_4006_02

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

29

40

30

X400
125A/500V

29.6/L1
29.6/L2
29.6/L3
29.6/N

QM110
51.10
78.14

203.13

LUB1212A

0,25kW
0,35-1,4A

Reg. 0,35 A.

+IV_A
Planta

4mmý BK

2,5mmý BK

LUCA 1XBLUnidad de control

2,5mmý BK

N

F110
40A 300mA
Clase AC

N

N.

1

2

N
.
1
1
0

1
L
1

K
78.14

2
T
1

U110

XM U110

Bomba perist ltica 2

L
2

4mmý BK

L
2
.
1
1
0

2,5mmý BK

3
L
2

4
T
2

5
L
3

6
T
3

V110

2,5mmý BK

2
0
3
.
1
3

12

11

A1

A2

14

V110

PP_4006_02_MV1
U

V

MARCHA

13

14

L1

L2

L3

N

PARO

21

22

PE

XPE PE6

PE

L2.111

LUA1C11

Habilitado

17

18 T‚rmico

95

96
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3 4 
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Alimentaci¢n 230VAC
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Proyecto

Verificado

Dibujado
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11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

30

41

40

10.16/QL2
10.16/QN

L2.2

N.2

4mmý

BU

F500
C60H
B6A

1

2

3

4

N
5
0
0

4mmý

BK

L
5
0
0

PUENTE C60

1,5mmý

YE/GN

GS1

XPE PE

PE

/42.1QL2
/42.1QN

GS1
IN 100-240V/
OUT 22,5-29,5V/5A
Reg. 24V
PHOENIX CONTACT
TRIO POWER

Î

NN

L

+

Output DC

24V 5A

Adjust

22,5-29,5V

+
-

-

-

1,5mmý

AZUL OSCURO RAL5010

GS1-

XPE PE

PE

-

-
/79.1MB

/70.1MA

+

24VF0
C32H-DC

C6A

1

2

24VF0

/41.124VF0
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Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA
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Alimentaci¢n 230VAC

6 7 8 

REF:

INSTAL.

LUGAR

9 
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+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

40

42

41

40.15/ 24VF0
24VF0

1,5mmý

AZUL OSCURO

RAL 5010

1,5mmý

AZUL OSCURO

RAL 5010

24VF0

24VF0

24VF1
C32H-DC

C2A

1

2

24VF1

/50.124V1_A

24VF0

24VF2
C32H-DC

C2A

1

2

24VF2

/60.124V2

24VF2

KMS1
50.9

Paro de emergencia

13

14

24VF2.1

KMS2
50.12

Paro de emergencia

13

14

2
4
V
_
E
S

X24VD ES_1+

DOBLE PISO HASTA ES_10+

USADO PARTE INTERNA (LINKS)

UNEN ES_10+ PARA ES_9+
2
4
V
_
E
S

ES_2+

/70.024V_ES1

24VF0

24VF3
C32H-DC

C1A

1

2

2
4
V
_
E
S

ES_3+

/110.224V3

/71.024V_ES2

2
4
V
_
E
S

ES_4+

/80.024V_ES3

2
4
V
_
E
S

ES_5+

24VF4
C32H-DC

C1A

1

2

CHISME

DE COMUNICACIONES

- DE BORNA 17-

/81.024V_ES4

ES_6+

/63.15E_REL

ES_7+ ES_8+

H1

TENSION MANDO

/71.11M11
/51.14M11

ES_9+

2
4
V
_
E
S

ES_10+
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0 
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Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Regulaci¢n de temperatura.

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

41

43

42

+IV_A
Planta

40.4/QL2
40.4/QN

FT_4001_01
Transmisor
de caudal

mA T

F501
C60H
B6A

1

2

3

4

N
5
0
1

X230AC 1N

N
5
0
1
.
0
1

N

FT_4001_01

Alimentaci¢n

AC230V

L
5
0
1

1L

L
5
0
1
.
0
1

L PE

N501

L501

HX_4010_01
MAK 10

Post-condenser

/44.9L501_B
/44.9N501_B

2N

N
5
0
1
.
0
2

X N

HX_4010_01

Alimentaci¢n

AC230V

2L
L
5
0
1
.
0
2

L PE

/44.1QL2
/44.1QN

TT_4005_01
PR ELECTRONICS 8501B

Indicador

3N

N
5
0
1
.
0
3

N

TT_4005_01

Alimentaci¢n

AC230V

3L

L
5
0
1
.
0
3

L

AT_4009_01/02
METLER TOLEDO TURB 8300

Biomass analyzer

4N

N
5
0
1
.
0
4

N

AT_4009_01/02

Alimentaci¢n

AC230V

4L

L
5
0
1
.
0
4

L Î

AT/TT_4006_01/02
METLER TOLEDO M300

Analizador

5N

N
5
0
1
.
0
5

N

AT/TT_4006_01/02

Alimentaci¢n

AC230V

5L

L
5
0
1
.
0
5

L Î

AT_4010_02/03
METLER TOLEDO

O2 transmiter 4500

6N

N
5
0
1
.
0
6

N

AT_4010_02/03

Alimentaci¢n

AC230V

6L

L
5
0
1
.
0
6

L Î

/43.1L501_A
/43.1N501_A
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IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Regulaci¢n de temperatura.

6 7 8 
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INSTAL.

LUGAR
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J. Mestre

M. Alcampel

13.Abr.2009
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Anterior: 

Siguiente: 

P gina: 

17 18 19 

42

44

43

+IV_A
Planta

42.18/ L501_A
42.18/ N501_A

WT_4006_01
METLER TOLEDO NEW CLASSIC

X230AC 7N

N
5
0
1
.
0
7

X

N

WT_4006_01

Alimentaci¢n

AC230V

L

7L

L
5
0
1
.
0
7

WT_4006_02

Alimentaci¢n

AC230V

WT_4006_02
METLER TOLEDO NEW CLASSIC

X

N L

FQRC_4003
BRONKHORST

8N

N
5
0
1
.
0
8

N

AT_4010_02/03

Alimentaci¢n

AC230V

8L

L
5
0
1
.
0
8

L Î

AT_4010_01/02
Multor 610
SICK MAIHAK

CO2/O2 Analizador

9N

N
5
0
1
.
0
9

X N

AT_4010_01/02

Alimentaci¢n

AC230V

9L

L
5
0
1
.
0
9

L PE

WT_4002_01
METLER TOLEDO IND 560

10N

N
5
0
1
.
1
0

N

WT_4002_01

Alimentaci¢n

AC230V

10L

L
5
0
1
.
1
0

L

WT_4008_01
METLER TOLEDO IND 560

11N

N
5
0
1
.
1
1

N

WT_4008_01

Alimentaci¢n

AC230V

11L

L
5
0
1
.
1
1

L

13N 13L
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J. Mestre
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12 13 14 15 16 

Anterior: 

Siguiente: 
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17 18 19 

43

50

44

42.7/QL2
42.7/QN

A300
Pantalla t ctil

PUENTE C60

F502
C60H
C1A

1

2

3

4

N
5
0
2

XAC N

N

L
5
0
2

L

L

XAC 13N

H230V
X1

X2

VS_4001_01

VS_4001_01_LIGHT

NOMBRE CABLE

13L

42.4/ L501_B
42.4/ N501_B

N501

L501

N501

L501

T1
PRI 230-400V/

SEC 24-48V
25VA

trytrans CSE0025

0V

0V.

N24VAC

XAC 14N

H24V
X1

X2

VS_4002_02

VS_4002_02_LIGHT

NOMBRE CABLE

230V

24V

400V

48V

L24VAC

14L
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Proyecto
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Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

44

51

50

41.3/ 24V1_A

KS1
51.10

SIEMENS
3TK2841-1BB40

24VF1

A1

A2

24VF1

1

+IV_A
Planta

S1

Paro

de emergencia

ESTB1

LiYCY

8x0,5mmý

1,5mmý

AZUL OSCURO RAL 5010

12

11

GN

101

-XSS 1

101

S1
En la puerta
del armario

12

11

100

Y11

22

21

RD

105

7

105

22

21

106

Y21

-

32

31

BU

110

13

110

32

31

1mmý

AZUL OSCURO RAL 5010

YE

102

2

BN

106

8

GY

111

14

24VF2

S2

/60.1524F2_7

1mmý AZUL OSCURO RAL 5010

1mmý AZUL OSCURO RAL 5010

ESTB2

LiYCY

8x0,5mmý

12

11

GN

102

3

14

116

10.15   1 2   

10.15   3 4   

10.15   5 6   

10.16   7 8   

41.11  13 14  

51.4  21 22  

20.15  53 54  

21.15  63 64  

22.15  73 74  

23.6  83 84  

LC1-DT40BL
LAD-N40

KMS1
Paro de emergencia

A1

A2

Habilitaci¢n

22

21

RD

106

9

32

31

BU

111

15

-

YE

103

4

BN

107

10

24

117

10.15   1 2   

10.15   3 4   

10.15   5 6   

10.16   7 8   

41.11  13 14  

51.4  21 22  

20.15  53 54  

21.15  63 64  

22.15  73 74  

23.6  83 84  

LC1-DT40BL
LAD-N40

KMS2
Paro de emergencia

A1

A2

Habilitaci¢n

GY

112

16

-

S3

/71.9M10

ESTB3

LiYCY

8x0,5mmý

12

11

GN

103

5

22

21

RD

107

11

32

31

BU

112

17

1,5mmý

AZUL OSCURO

RAL 5010

YE

104

6

104

Y12

BN

108

12

108

Y22

GY

100111

18

100111

/63.13E_STOP
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Reset de emergencia
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REF:
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LUGAR
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C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

50

60

51

24V1_B
24VF1

1mmý

AZUL OSCURO RAL 5010

S2
3

4

120

KMS1
50.9

21

22

121

KMS2
50.12

21

22

122

KM11
79.4

21

22

123

KM12
79.6

21

22

124

KM21
79.8

21

22

125

KM22
79.10

21

22

126

KM50
78.2

21

22

HS1

51.15
ROJO

127

QM60
25.2

QM70
26.2

QM80
27.2

K
78.4
PARO

21

22

128

K
78.6
PARO

21

22

129

K
PARO

21

22

130

KS1
50.1

SIEMENS
3TK2841-1BB40

QM90
28.2

QM100
29.2

QM110
30.2

K
78.10
PARO

21

22

131

K
78.12
PARO

21

22

132

K
78.14
PARO

21

22

133

Y34

RESET

Reset de emergencia

41.17/M11

KAA105
81.3

11

12 14

HS1

51.4
ROJO

X1

X2

-

BORNA ES_8+

PARTE DE ABAJO

HS2

VERDE

X1

X2
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Entradas digitales

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

51

61

60

41.6/ 24V2

XDI1X1
PHOENIX

PLC-V8/FLK14/IN

+

9

+IV_A
Planta

24VF2

11

24VF2

13

L
S
_
4
0
1
3
_
0
1

1

2

3

4

60.4  14

60.4  12 11  

PLC-RSC-24DC/21

KAE081
A1

A2

-

10

-

12

-X24VD 1+

PS_4001_01

/70.3M2

14

3

2+

KAE081
60.3

11

12 14

1_1

1

LS_4013_01

Foam measurement

SP
1

2
4

60.6  14

60.6  12 11  

PLC-RSC-24DC/21

KAE082
A1

A2

1

PS_4001_02

3

3+

KAE082
60.5

11

12

/61.124F2_3

14

1_2

2

PS_4001_01

Pressure pump

GP_4001_01

SP
1

2
4

60.8  14

60.8  12 11  

PLC-RSC-24DC/21

KAE083
A1

A2

1

PS_4002_01

3

4+

KAE083
60.7

11

12

/62.124F2_4

14

1_3

3

PS_4001_02

Pressure pump

GP_4001_02

SP
1

2
4

60.10  14

60.10  12 11  

PLC-RSC-24DC/21

KAE084
A1

A2

1

PS_4002_02

3

5+

KAE084
60.9

11

12

/63.124F2_5

14

1_4

4

PS_4002_01

Pressure pump

GP_4002_01

SP
1

2
4

60.12  14

60.12  12 11  

PLC-RSC-24DC/21

KAE085
A1

A2

1

SV_4005_01

KAE085
60.11

11

12

S
11

12

14

1_5

5

PS_4002_02

Pressure pump

GP_4002_02

13

14

60.14  14

60.14  12 11  

PLC-RSC-24DC/21

KAE086
A1

A2

6+

SV_4011_01

KAE086
60.13

11

12

S
11

12

14

1_6

6

SV_4005_01_FB

Cooling water

outlet valve OPEN

13

14

60.16  14

60.16  12 11  

PLC-RSC-24DC/21

KAE087
A1

A2

50.8/ 24F2_7

7+

SV_4014_01

KAE087
60.15

11

12

S
11

12

14

1_7

7

SV_4011_01_FB

Cooling water outlet

valve OPEN

13

14

60.18  14

60.18  12 11  

PLC-RSC-24DC/21

KAE088
A1

A2

8+

KAE088
60.17

11

12

/61.10V1

/61.124V2

14

1_8

8

SV_4014_01_FB

Steam inlet

valve OPEN
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Entradas digitales

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

60

62

61

+IV_A
Planta

SV_4012_01

60.18/0V1

60.18/ 24V2

60.6/ 24F2_3

XDI1X2
PHOENIX

PLC-V8/FLK14/OUT

S
11

12

+

9

13

14

61.5  14

61.4  12 11  

PLC-RSC-24DC/21

KAE089
A1

A2

11

-X24VD 9+

13

SV_4016_01

-

10

-

S
11

12

12

13

14

61.7  14

61.6  12 11  

PLC-RSC-24DC/21

KAE090
A1

A2

/70.5M3

14

KAE089
61.2

11

12

10+

/200.724F2_10

14

1

SV_4012_01_FB

Cooling water outlet

valve OPEN

SV_4006_01

1

2

NC

YE

4

NO

61.9  14

61.8  12 11  

PLC-RSC-24DC/21

KAE091
A1

A2

KAE090
61.4

11

12

RD
CLOSED

-

14

2

SV_4016_01_FB

Steam inlet

valve OPEN

+

11+

/201.1124F2_11

SV_4006_02

1

2

NC

YE

4

NO

61.11  14

61.10  12 11  

PLC-RSC-24DC/21

KAE092
A1

A2

KAE091
61.6

11

12

RD
CLOSED

-

14

3

SV_4006_01_FB

Acid Inlet

reactor OPEN

+

12+

SV_4010_02

1

2

NC

/62.624F2_12

YE

4

NO

61.13  14

61.12  12 11  

PLC-RSC-24DC/21

KAE093
A1

A2

KAE092
61.8

11

12 14

4

SV_4006_02_FB

Base Inlet

reactor OPEN

RD
CLOSED

- +

13+

SV_4003_04

1

2

NC

YE

4

NO

61.15  14

61.14  12 11  

PLC-RSC-24DC/21

KAE094
A1

A2

KAE093
61.10

11

12 14

5

SV_4010_02_FB

Gas Inlet

reactor OPEN

RD
CLOSED

- +

14+

SV_4003_03

1

2

NC

YE

4

NO

61.17  14

61.16  12 11  

PLC-RSC-24DC/21

KAE095
A1

A2

KAE094
61.12

11

12 14

6

SV_4003_04_FB

Circulated gas blower

bypass OPEN

RD
CLOSED

- +

15+

61.19  14

61.18  12 11  

PLC-RSC-24DC/21

KAE096
A1

A2

KAE095
61.14

11

12

Hasta la 24+.

impares piso de abajo

se unen 24+ para 23+

16+

14

7

SV_4003_03_FB

Reactor air inlet

OPEN

/62.10V1

KAE096
61.16

11

12 14

8

Reserve
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Entradas digitales
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REF:
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LUGAR
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=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

61

63

62

+IV_A
Planta

61.18/0V1

60.8/ 24F2_4

XDI1X3
PHOENIX

PLC-V8/FLK14/OUT

SV_4003_02

1

2

NC

+

9

YE

4

NO

1000

62.5  14

62.4  12 11  

PLC-RSC-24DC/21

KAE097
A1

A2

11

RD
CLOSED

-

13

+

-X24VDC 17+

-

10

-

SV_4015_01

1

2

NC

12

YE

4

NO

62.7  14

62.6  12 11  

PLC-RSC-24DC/21

KAE098
A1

A2

/70.7M4

14

KAE097
62.2

11

12

RD
CLOSED

-

14

1

SV_4003_02_FB

Analyser gas inlet

OPEN

+

18+
G
F
1

2
0
.
1

0
,
3
7
k
W

A
T
V
3
1
-
H
0
3
7
M
2

V
a
r
i
a
d
o
r

d
e
 
f
r
e
c
u
e
n
c
i
a

61.10/ 24F2_12

KAE098
62.4

11

12

F10
20.3

11

12

R
1
B

R1
20.17
MARCHA

R
1
C

1002

62.9  14

62.8  12 11  

PLC-RSC-24DC/21

KAE099
A1

A2

14

2

SV_4015_01_FB

Steam inlet valve

OPEN

14

1001

R
1
A

KAE099
62.6

11

12

62.11  14

62.10  12 11  

PLC-RSC-24DC/21

KAE100
A1

A2

14

3

GP_4001_01_ERR

Thermal protection

pump GP_4001_01

G
F
2

2
1
.
1

0
,
3
7
k
W

A
T
V
3
1
-
H
0
3
7
M
2

V
a
r
i
a
d
o
r

d
e
 
f
r
e
c
u
e
n
c
i
a

F20
21.3

11

12

R
1
B

R1
21.17
MARCHA

R
1
C

1004

62.13  14

62.12  12 11  

PLC-RSC-24DC/21

KAE101
A1

A2

KAE100
62.8

11

12

14

1003

R
1
A

14

4

GP_4001_02_ERR

Thermal protection

pump GP_4001_02

62.15  14

62.14  12 11  

PLC-RSC-24DC/21

KAE102
A1

A2

KAE101
62.10

11

12 14

5

GP_4002_01_ERR

Thermal protection

pump GP_4002_01

F50
24.3

11

12

/63.224F2_12

14

1010

62.17  14

62.16  12 11  

PLC-RSC-24DC/21

KAE103
A1

A2

KAE102
62.12

11

12

/202.924F2_12

14

6

GP_4002_02_ERR

Thermal protection

pump GP_4002_02

G
F
3

2
2
.
1

0
,
3
7
k
W

A
T
V
3
1
-
H
0
3
7
M
2

V
a
r
i
a
d
o
r

d
e
 
f
r
e
c
u
e
n
c
i
a

F30
22.3

11

12

R
1
B

R1
22.17

MARCHA

R
1
C

1006

62.19  14

62.18  12 11  

PLC-RSC-24DC/21

KAE104
A1

A2

KAE103
62.14

11

12

14

1005

R
1
A

14

7

BLWR_4005_01_ERR

Thermal protection

of extractor

/63.124F2_12

/63.10V1

KAE104
62.16

11

12 14

8

GP_4001_03_ERR

Thermal protection

agitator
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Entradas digitales

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

62

70

63

G
F
4

2
3
.
1

0
,
3
7
k
W

F
U
J
I

F
R
N
0
.
7
5
1
S
-
7
E

V
a
r
i
a
d
o
r

d
e
 
f
r
e
c
u
e
n
c
i
a

62.18/0V1

62.18/ 24F2_12

60.10/ 24F2_5

XDI1X4
PHOENIX

PLC-V8/FLK14/OUT

+

9

62.14/ 24F2_12

11

F40
23.3

11

12

1008
3
0
B

KA
23.14

Defecto
30C

100105

63.5  14

63.4  12 11  

PLC-RSC-24DC/21

KAE105
A1

A2

13

14

3
0
A

-

10

+IV_A
Planta

-

12

PS_4001_03

/70.9M5

14

KAE105
63.2

11

12

SP
1

2
2

1009

63.7  14

63.6  12 11  

PLC-RSC-24DC/21

KAE106
A1

A2

14

1

GP_4002_03_ERR

Thermal protection

agitator

1

-X24VD 19+

PS_4001_04

KAE106
63.4

11

12

SP
1

2
2

1010

63.9  14

63.8  12 11  

PLC-RSC-24DC/21

KAE107
A1

A2

14

2

PS_4001_03

Membrane pressure

switch GP_4001_01

1

20+

PS_4002_03

SP
1

2
2

1011

63.11  14

63.10  12 11  

PLC-RSC-24DC/21

KAE108
A1

A2

KAE107
63.6

11

12

1

21+

14

3

PS_4001_04

Membrane pressure

switch GP_4001_01

PS_4002_04

SP
1

2
2

1012

63.13  14

63.12  12 11  

PLC-RSC-24DC/21

KAE109
A1

A2

1

22+

KAE108
63.8

11

12 14

4

PS_4002_03

Membrane pressure

switch GP_4001_01

PS_4003_01

3

BN

23+ 24+

SP
1

2
4

WH

63.15  14

63.14  12 11  

PLC-RSC-24DC/21

KAE110
A1

A2

1013

1

YE

KAE109
63.10

11

12 14

5

PS_4002_04

Membrane pressure

switch GP_4001_01

50.18

E_STOP

100111

63.17  14

63.16  12 11  

PLC-RSC-24DC/21

KAE111
A1

A2

KAE110
63.12

11

12 14

6

PS_4003_01

Pressure switch

bypass for recycling

41.15

E_REL

1015

63.19  14

63.18  12 11  

PLC-RSC-24DC/21

KAE112
A1

A2

KAE111
63.14

11

12 14

7

Emergency

buttoms

KAE112
63.16

11

12 14

8

Spare
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10 

Proyecto
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Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

63

71

70

+PLC
Armario PLC

41.12

24V_ES1

XDO1X1
PHOENIX
PLC-V8/FLK14/OUT

XDO_01
71.0
140 DDO 353 00

+

9

+IV_A
Planta

+24V

11

40.9/MA

13

S
V
_
4
0
1
0
_
0
1

-X24VDC 1-

2

SV_4010_01_MV

Gas Inlet

analyser

KAA081
70.3

11

12

0V

-

10

14

1

4W

12

PE

2/1

14

1/1

1

70.2  14

70.2  12 11  

PLC-RSC-24DC/21

KAA081
A1

A2

60.4/M2

S
V
_
4
0
0
6
_
0
2

2-

2

SV_4006_02_MV

Base Inlet

reactor

KAA082
70.5

11

12 14

1

4W

/71.3M20

PE

2/2

1/2

2

70.4  14

70.4  12 11  

PLC-RSC-24DC/21

KAA082
A1

A2

61.4/M3

S
V
_
4
0
0
6
_
0
1

3-

2

SV_4006_01_MV

Acid Inlet

reactor

KAA083
70.7

11

12 14

1

4W

PE

2/3

1/3

3

70.6  14

70.6  12 11  

PLC-RSC-24DC/21

KAA083
A1

A2

62.4/M4

S
V
_
4
0
1
6
_
0
1

4-

2

SV_4016_01_MV

Steam Inlet

Valve

KAA084
70.9

11

12 14

1

4W

PE

2/4

+IV_A
Planta

1/4

4

70.8  14

70.8  12 11  

PLC-RSC-24DC/21

KAA084
A1

A2

63.4/M5

S
V
_
4
0
1
2
_
0
1

5-

2

SV_4012_01_MV

Cooling water

outlet valve

KAA085
70.11

11

12 14

1

4W

PE

2/5

1/5

5

70.10  14

70.10  12 11  

PLC-RSC-24DC/21

KAA085
A1

A2

S
V
_
4
0
1
4
_
0
1

6-

2

SV_4014_01_MV

Steam Inlet

Valve

KAA086
70.13

11

12 14

1

4W

PE

2/6

+IV_A
Planta

1/6

6

70.12  14

70.12  12 11  

PLC-RSC-24DC/21

KAA086
A1

A2

S
V
_
4
0
1
1
_
0
1

7-

2

SV_4011_01_MV

Cooling water

outlet valve

KAA087
70.15

11

12

71.2

M7

14

1

4W

PE

2/7

1/7

7

70.14  14

70.14  12 11  

PLC-RSC-24DC/21

KAA087
A1

A2

S
V
_
4
0
0
5
_
0
1

8-

2

SV_4005_01_MV

Cooling water

outlet valve

KAA088
70.17

11

12

80.2

M8

14

1

4W

PE

2/8

/71.6M3

1/8

8

70.16  14

70.16  12 11  

PLC-RSC-24DC/21

KAA088
A1

A2

/71.2M20



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Salidas digitales

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

70

78

71

+PLC
Armario PLC

41.13

24V_ES2

XDO1X2
PHOENIX
PLC-V8/FLK14/OUT

XDO_01
70.0
140 DDO 353 00

+

9

+24V

11 13

70.14/M7

70.18/M20

0V

-

10 12

2/1

14

1/1

1

79.8  14

79.8  12 11  

PLC-RSC-24DC/21

KAA089
A1

A2

70.4/M20

20-

2/2

1/2

2

79.6  14

79.6  12 11  

PLC-RSC-24DC/21

KAA090
A1

A2

70.17/M3

2/3

+IV_A
Planta

1/3

3

79.4  14

79.4  12 11  

PLC-RSC-24DC/21

KAA091
A1

A2

S
V
_
4
0
1
5
_
0
1

-X24VDC 9-

2

SV_4015_02_MV

Reactor Steam

inlet valve

KAA092
71.9

11

12

81.2

M9

14

1

4W

PE

2/4

1/4

4

71.8  14

71.8  12 11  

PLC-RSC-24DC/21

KAA092
A1

A2

50.14/M10

S
V
_
4
0
0
3
_
0
2

10-

2

SV_4003_02_MV

Analyser gas

inlet

KAA093
71.11

11

12 14

1

4W

PE

2/5

1/5

5

71.10  14

71.10  12 11  

PLC-RSC-24DC/21

KAA093
A1

A2

41.17/M11

S
V
_
4
0
0
3
_
0
1

11-

2

SV_4003_01_MV

Analyser gas

inlet

KAA094
71.13

11

12 14

1

4W

PE

2/6

1/6

6

71.12  14

71.12  12 11  

PLC-RSC-24DC/21

KAA094
A1

A2

S
V
_
4
0
0
3
_
0
3

12-

2

SV_4003_03_MV

Reactor air inlet

(biomass cleaning)

KAA095
71.15

11

12 14

1

4W

/112.2M12

PE

2/7

1/7

7

71.14  14

71.14  12 11  

PLC-RSC-24DC/21

KAA095
A1

A2

S
V
_
4
0
0
3
_
0
4

13-

2

SV_4003_04_MV

Circulated gas

blower bypass

KAA096
71.17

11

12 14

1

4W

PE

2/8

/110.8M13

1/8

8

71.16  14

71.16  12 11  

PLC-RSC-24DC/21

KAA096
A1

A2

/80.3M20



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Seleccion variadores.

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

71

79

78

78.15/ 24VF3

1mmý BU

AZUL OSCURO

RAL5010

PUENTE PHOENIX

KAA099
80.7

11

12 14

100099

24.2   1 2   

24.3   3 4   

201.8   5 6   

  13 14  

51.4  21 22  

  53 54  

  61 62  

LC1-D09P7
LAD-N11

KM50
A1

A2

BLWR_4005_01_MV1

Start/Stop

extractor

-
/79.9MB

KAA102
80.13

11

12

QM60
25.2

14

100102

25.2

25.2

25.3

201.12  13 14  

202.10  17 18  

51.7  21 22  

202.10  95 96  

K
A1

A2

PP_4005_01_MV1

Start/Stop

pump

-

KAA100
80.9

11

12

QM70
26.2

14

100100

26.2

26.2

26.3

201.16  13 14  

202.14  17 18  

51.7  21 22  

202.14  95 96  

K
A1

A2

HX_4005_02_MV1

Electrical

resistance

KAA107
81.7

11

12 14

Reserva

-

KAA103
80.15

11

12

QM90
28.2

14

100103

28.2

28.2

28.3

203.8  13 14  

203.6  17 18  

51.10  21 22  

203.6  95 96  

K
A1

A2

BLWR_4003_01_MV1

Start/Stop

blower

-

KAA097
80.3

11

12

QM100
29.2

14

100097

29.2

29.2

29.3

203.12  13 14  

203.10  17 18  

51.10  21 22  

203.10  95 96  

K
A1

A2

PP_4006_02_MV1

Start/Stop

peristaltic pump

-

KAA098
80.5

11

12

QM110
30.2

14

100098

30.2

30.2

30.3

203.16  13 14  

203.14  17 18  

51.10  21 22  

203.14  95 96  

K
A1

A2

PP_4006_01_MV1

Start/Stop

peristaltic pump

/78.124VF3



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Seleccion variadores.

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

78

80

79

24VF3

40.8/MB
-

1mmý BU

AZUL OSCURO

RAL5010

PUENTE PHOENIX

KAA091
71.7

11

12 14

000091

KM12
79.6

61

62

2018.1

20.2   1 2   

20.3   3 4   

20.3   5 6   

  13 14  

51.4  21 22  

200.8  53 54  

79.6  61 62  

20.15  83 84  

LC1-D09P7
LAD-N11

KM11
A1

A2

Inverter from

GP0_4001_01

-

KAA090
71.5

11

12 14

000090

KM11
79.4

61

62

2019.1

20.5   1 2   

20.6   3 4   

20.6   5 6   

  13 14  

51.4  21 22  

200.9  53 54  

79.4  61 62  

20.16  83 84  

LC1-D09P7
LAD-N11

KM12
A1

A2

Inverter from

GP0_4001_02

-

KAA089
71.3

11

12 14

000089

KM22
79.10

61

62

2020.1

21.2   1 2   

21.3   3 4   

21.3   5 6   

  13 14  

51.4  21 22  

200.12  53 54  

79.10  61 62  

21.15  83 84  

LC1-D09P7
LAD-N11

KM21
A1

A2

Inverter from

GP0_4002_01

-

78.3/MB

KAA104
80.17

11

12 14

000104

KM21
79.8

61

62

2021.1

21.5   1 2   

21.6   3 4   

21.6   5 6   

  13 14  

51.4  21 22  

200.13  53 54  

79.8  61 62  

21.16  83 84  

LC1-D09P7
LAD-N11

KM22
A1

A2

Inverter from

GP0_4002_02



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Salidas digitales

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

79

81

80

+PLC
Armario PLC

41.14

24V_ES3

XDO1X3
PHOENIX
PLC-V8/FLK14/OUT

XDO_01
71.0
140 DDO 353 00

+

9

+24V

11 13

70.16/M8

0V

-

10 12

2/1

71.18/M20

14

1/1

1

78.12  14

78.12  12 11  

PLC-RSC-24DC/21

KAA097
A1

A2

2/2

1/2

2

78.14  14

78.14  12 11  

PLC-RSC-24DC/21

KAA098
A1

A2

2/3

1/3

3

78.2  14

78.2  12 11  

PLC-RSC-24DC/21

KAA099
A1

A2

2/4

1/4

4

78.6  14

78.6  12 11  

PLC-RSC-24DC/21

KAA100
A1

A2

2/5

1/5

5

  14

  12 11  

PLC-RSC-24DC/21

KAA101
A1

A2

2/6

1/6

6

78.4  14

78.4  12 11  

PLC-RSC-24DC/21

KAA102
A1

A2

2/7

1/7

7

78.10  14

78.10  12 11  

PLC-RSC-24DC/21

KAA103
A1

A2

2/8

1/8

8

79.10  14

79.10  12 11  

PLC-RSC-24DC/21

KAA104
A1

A2

/81.2M20



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Salidas digitales

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

80

100

81

+PLC
Armario PLC

41.15

24V_ES4

XDO1X4
PHOENIX
PLC-V8/FLK14/OUT

XDO_01
80.0
140 DDO 353 00

+

9

+24V

11 13

71.8/M9

0V

-

10

80.18/M20

12

2/1

14

1/1

1

51.15  14

51.14  12 11  

PLC-RSC-24DC/21

KAA105
A1

A2

2/2

1/2

2

  14

  12 11  

PLC-RSC-24DC/21

KAA106
A1

A2

2/3

1/3

3

78.8  14

78.8  12 11  

PLC-RSC-24DC/21

KAA107
A1

A2

2/4

1/4

4

  14

  12 11  

PLC-RSC-24DC/21

KAA108
A1

A2

2/5

1/5

5

23.7  14

23.7  12 11  

PLC-RSC-24DC/21

KAA109
A1

A2

2/6

1/6

6

22.9  14

22.8  12 11  

PLC-RSC-24DC/21

KAA110
A1

A2

2/7

1/7

7

20.9  14

20.8  12 11  

PLC-RSC-24DC/21

KAA111
A1

A2

2/8

1/8

8

21.9  14

21.8  12 11  

PLC-RSC-24DC/21

KAA112
A1

A2



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Entradas anal¢gicas

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

81

101

100

AC1_2
140ACI04000
16 Entradas
anal¢gicas

XDI13
PHOENIX

PLC-V8/FLK14/OUT

1

1

300118+

AT_4009_01

Biomass

2

2

300118-

3

3

300119+

AT_4009_02

Biomass

4

4

300119-

5

5

300120+

TT_4009_01

Temp. Meas.

(Biomass Sensor)

6

6

300120-

7

7

300121+

AT_4010_01

CO2/O2 analyser

8

8

300121-

11

11

300122+

AT_4010_02

CO2/O2 analyser

12

12

300122-

13

13

300123+

AT_4010_03

Dissolved O2

14

14

300123-

15

15

300124+

Reserva

16

16

300124-

17

17

300125+

AT_4006_01

pH

18

18

300125-



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Entradas anal¢gicas

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

100

102

101

AC1_2
140ACI04000
16 Entradas
anal¢gicas

XDI13
PHOENIX

PLC-V8/FLK14/OUT

21

21

300126+

TT_4006_01

Temp. For pH

22

22

300126-

23

23

300127+

AT_4006_02

pH

24

24

300127-

25

25

300128+

TT_4006_02

Temp. for pH

26

26

300128-

FT_4004_01

ANALOG

COMMON

X 8

27

27

300129+

FT_4004_01

Total air outlet

from reactor

0-20mA

OUT

2

28

28

300129-

31

31

300130+

FT_4001_01

Total liquid

inlet flow to reactor

32

32

300130-

33

33

300131+

LT_4001_01

Level

(guided microwave)

34

34

300131-

35

35

300132+

WT_4002_01

Weight Balance

(VS_4002_01)

36

36

300132-

37

37

300133+

WT_4008_01

Weight Balance

(Reactor)

38

38

300133-



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Entradas anal¢gicas

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

101

103

102

AC1_3
140ACI04000
16 Entradas
anal¢gicas

XDI13
PHOENIX

PLC-V8/FLK14/OUT

1

1

300118+

PT_4007_01

Reactor

Pressure

2

2

300118-

3

3

300119+

PT_4007_02

Reactor

Pressure

4

4

300119-

5

5

300120+

PT_4010_01

Outlet Gas

Pressure

6

6

300120-

7

7

300121+

DPT_4001_01

Diff. Pressure

Filter

8

8

300121-

11

11

300122+

DPT_4001_02

Diff. Pressure

Filter

12

12

300122-

13

13

300123+

DPT_4004_01

Diff. Pressure

Filter

14

14

300123-

15

15

300124+

TT_4005_01

Reactor

Temp.

16

16

300124-

17

17

300125+

TT_4011_01

Inlet Vessel

Temp.

18

18

300125-



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Entradas anal¢gicas

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

102

110

103

AC1_3
140ACI04000
16 Entradas
anal¢gicas

XDI13
PHOENIX

PLC-V8/FLK14/OUT

21

21

300126+

TT_4010_01

Analyser Temp.

22

22

300126-

23

23

300127+

TT_4012_01

Vessel Temp.

24

24

300127-

25

25

300128+

IT_4000_01

Light Power

Phase 1

26

26

300128-

27

27

300129+

IT_4000_02

Light Power

Phase 2

28

28

300129-

31

31

300130+

IT_4000_03

Light Power

Phase 3

32

32

300130-

33

33

300131+

Spare

34

34

300131-

35

35

300132+

Spare

36

36

300132-

37

37

300133+

Spare

38

38

300133-



EPLAN 5.70

0 

De Dietrich

Equipos Qu¡micos, S. L.

1 2 

IDENTIFICACION:

3 4 

PRIMERA VERSION OBRA

5 

Salidas anal¢gicas

6 7 8 

REF:

INSTAL.

LUGAR

9 

=
+
C_IV/A

MCC_01

10 

Proyecto

Verificado

Dibujado

Fecha

11 

M. Alcampel

J. Mestre

M. Alcampel

13.Abr.2009

12 13 14 15 16 

Anterior: 

Siguiente: 

P gina: 

17 18 19 

103

111

110

+PLC
Armario PLC

XDI13
PHOENIX

PLC-V8/FLK14/OUT

AC1_3
140ACI04000
16 Entradas
anal¢gicas

41.13/ 24V3

X24VDC A1+

4

4

400108+

6

2

400108-

GF1
20.1

0,37kW
ATV31-H037M2
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13. CE MARKING (LIGHTING 
CABINET) 
 

13.1. CE Declaration 
13.2. Lighting cabinet: upgrade report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



        PROCONTROL, S.L. 
 

CONTROL Y REGULACIÓN  ·  ESTUDIO   ·  MONTAJE   ·  SERVICIO 
Rambla del Poble Nou, 189  -  08018 Barcelona             

Teléfono  93 309 51 16  -  Fax  93 309 87 91 
 e-mail: comercial@procontrolsl.com – Info:  www.procontrolsl.com 

 

DECLARACIÓN CE DE CONFORMIDAD 
 

La empresa: 

Nombre: PROCONTROL,S.L. 

Dirección: Rambla del Poble Nou, 189 – 08018 Barcelona 

Teléfono: 93 309 51 16 

FAX: 93 309 87 91 

Email: comercial@procontrolsl.com 

 
declara bajo su única responsabilidad que el producto: 
 

Descripción: Armario de luces 

Compartimento IVa. MELISSA Pilot Plant 
 
 

Nº Inventario: 081398-6201 

 
se halla en conformidad con las directivas europeas siguientes: 
 

Referencias Título 

73/23/CEE Material eléctrico destinado a utilizarse en determinados límites de tensión (Baja Tensión) 

93/68/CEE Modificación de la Directiva 73/23/CEE 

89/336/CEE Compatibilidad electromagnética 

92/31/CEE Modificación de la Directiva 89/336/CEE 

93/68/CEE Modificación de la Directiva 89/336/CEE 

 
Nombre y apellidos _____MARC SANROMÀ SOLENCH_____ 
 
Cargo    ____Responsable del proyecto______ 
 
Lugar y fecha  __________18/06/2009______________ 
 
 

      
     Firma 
 
 



        PROCONTROL, S.L. 
 

CONTROL Y REGULACIÓN  ·  ESTUDIO   ·  MONTAJE   ·  SERVICIO 
Rambla del Poble Nou, 189  -  08018 Barcelona             

Teléfono  93 309 51 16  -  Fax  93 309 87 91 
 e-mail: comercial@procontrolsl.com – Info:  www.procontrolsl.com 

 
 
 
 
Referencias de las normas técnicas aplicadas: 
 
- Normas armonizadas 
 

Número Título 

UNE-EN 50081-2 Compatibilidad electromagnética. Norma genérica de emisión 

UNE-EN 50082-2 Compatibilidad electromagnética. Norma genérica de inmunidad 

UNE-EN 61000-6-2 Compatibilidad electromagnética. Normas Genéricas 

UNE-EN 60439 Baja Tensión. Requisitos para los conjuntos serie y los conjuntos derivados de serie

  

  

 
- Otras normas técnicas o especificaciones técnicas empleadas 
 

Número Título 

  

  

 
 
- Otras soluciones adoptadas, los detalles de las cuales son incluidas en la documentación técnica: 

 

 

 

 
 
 Las dos últimas cifras del año en el cual el marcado CE ha sido incorporado:__09_________________ 
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Lighting cabinet 
 
 
1. Tasks performed in the cabinet: 
 
 

The tasks performed on the lighting cabinet were: 

 

i. Replacement of the rear wall of the cabinet. It was dented and distorted. 

ii. Replacement of the right side  wall of the cabinet. It was dented and distorted. 

iii. Replacement of the transformer and its support. The transformer had the coils loosen. This 

would produce an increase of current for moving the coils away from the magnetic circuit. It 

showed blackened areas. 

iv. New bus bar for 200 Ampere. With this configuration, the life of the cabling is largely 

extended, because the cabling were semi-rigid and they showed a crumbly insulation due 

to the heat, as they were connected to the secondary winding bars. Currently, the wear due 

to the heat by the Joule effect has disappeared, because from the secondary winding to the 

6 mm² cabling the available surface for heat dissipation is enough to eliminate this effect. 

v. Replacement of the current blower and installation of two new ones. 

vi. Recabling of the 400V circuit.  

vii. New protection against overvoltage. Conformity certifícate and characteristics on the pdf’s.  

viii. New  IGA. Conformity certifícate C60 and GV2 in the other ace. Nuevo IGA. Certificados de 

conformidad C60 y GV2 en el otro ace.  

ix. New circuit breaker for the dimmer. Characteristics and UL certificate in the ace. Nueva 

protección magnetotérmica para el dimmer. Características y certificado UL en el ace.  

x. New methacrylate piece for the dimmer labelled “400 V”.  

xi. Restoring the tracks of the current dimmer.  

 

IMPORTANT: Regarding the design, no change was performed so that the electrical diagrams have 

not changed.  
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2. Technical datasheets and CE conformity certifícate of the electrical cabinet surge 
protector Hojas técnicas y certificado de conformidad CE del descargador armario de 
luces: 
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3. Hoja técnica y certificado CE del nuevo transformador: 
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4. Imágenes del armario antes de reparar: 
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14. REACTOR TANKS CE MARKING  
 

14.1. Reactor CE marking 
14.2. VS_4001_01 CE marking 
14.3. VS_4002_01 CE marking 
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15. HARDWARE ACCEPTANCE 
 

15.1. Delivery Certificate 
15.2. Design acceptance 
15.3. Design acceptance pending actions 
15.4. Load cells calibration report 
15.5. Alternative level measurement proposal 
15.6. Alternative level measurement calculations 
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APPENDIX 1. CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

2009 
 
 
Project code: PRK-5393  
 
MELiSSA Compartment IVa 
 
Customer: UAB / MPP 
 
Date:  18 / 11 / 2009 
 
Rev. 3 
 

CALCULATIONS 
 



 CODE PROJECT: DD-8558-Z1 Rev. 3 
 

CUSTOMER: UAB 
 

PROJECT: MELiSSA COMPARMENT IVa 
 

DATE: 16/11/2009 
 

PREPARED: J. MESTRE 
 

PAGE  2 de 16 
 

Ref. PRK-5393 
 

Page 2 
 

 
 
 

1. PRESSURE DROP: BIOREACTOR REFRIGERATION LOOP 
 
 
 
Parameters: 

 
 

- Pipe length (including bioreactor jacket) = 5 m 

- Pipe size = ¾” 

- Number of 90º bends = 10 

- Number of 45º bends = 5 

- Number of tees = 4 

- Number of valves = 2 

 
 
 
Cool water flow = 1 m3/h 

Temperature = 15 ºC 

 

 

The obtained results are:  

 
 
 

ΔΡ = 0.5 barg 
Flow type: Turbulent flow 

 
 

 

 

NOTE: The calculation has been carried out with a program called Pipe Flow Expert 1), a software 

for fluid flow, pressure drop and friction loss calculations. 

 
 
 
 
 

1) Pipe Flow Expert. Copyright © Daxesoft Ltd. 1994 – 2008. 
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2. PRESSURE DROP: BIOREACTOR OUTLET GAS 
 
 
 
Parameters: 

 
 

- Pipe length = 3 m 

- Pipe size = ½” 

- Number of 90º bends = 4 

- Number of 45º bends = 2 

- Number of tees = 10 

- Number of valves = 6 

 
 
 

Air flow = 0.21 l/min 

Temperature = 20 ºC 

 
 
 

The obtained results are:  

 
 
 
 

ΔΡ = 0.0 barg 
Flow type: Laminar flow 

 
 
 
 
 

NOTE: The calculation has been carried out with Pipe Flow Expert 1). 

 
 
 
 
 
 

1) Pipe Flow Expert. Copyright © Daxesoft  Ltd. 1994 – 2008. 
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3. PRESSURE DROP: PROCESS GAS ENTERING THE PBR 
 

 
 

Parameters: 
 

 
- Liquid column height ( H )= 2 m 

- Media density ( ρ )= 1000 kg/m3 

 
 
Equation: 

 
 

HP BOTTOMBIOREACTOR ⋅= ρ  
 
 

 

 
Result: 
 
 
 

 
ΔΡ = 0.2 barg 

 
 
 

 
 



 CODE PROJECT: DD-8558-Z1 Rev. 3 
 

CUSTOMER: UAB 
 

PROJECT: MELiSSA COMPARMENT IVa 
 

DATE: 16/11/2009 
 

PREPARED: J. MESTRE 
 

PAGE  5 de 16 
 

Ref. PRK-5393 
 

Page 5 
 

 
 
 

4. AIR REFRIGERATION  SYSTEM FOR THE PBR LIGHTING 
 
 
 
Parameters: 

 
 
 
Lights:  
 

- Number of halogen lamps = 350 units 

- Power (for unit) = 12 V 20W 

 

 

Air: 
 

- Density ( ρ )= 1.2 kg/m3 

- Cp  = 1 KJ/Kg ºC 

- ΔTENT-OUT = 10 ºC   

 

 

Pipe Size: 
 

- Dout = DN400 

- Din = DN150 

- Occupied area = 70% (structure and lights) 

 

 

Estimate ratio heat/power = 50% 

 

Estimate loss heat = 20% 

 

Safety coefficient= 20% 
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Equations and Results: 

 
 
 
Total energetic consumption = KWW 720350 =⋅  
   

 

 Contributed heat (by lights) = 
( )

h
KJKWKW 100808.2

100
20100

100
507 ==

−
⋅⋅  

 

 Air Flow = ( ) h
mcoefsafetyh

mh
KJ

33
1000.2.1840

2.1101

10080
⇒⋅=

⋅⋅
 

 
    

 Free Area = ( ) 222 0324.0
100
70

4
mDD INOUT =⋅⎟

⎠
⎞

⎜
⎝
⎛ −⋅
π

 

 
   

 Air Velocity = s
m

h
m

m
6.82.30864

0324.0
1000

2 ⇒=  

 
 
 
 

 
 

Air Flow = 1000 m3/h 
Air velocity = 8.6 m/s 
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5. COOLING WATER FOR BIOREACTOR REFRIGERATION 
 

 
 
Parameters 
 
 

 
Lights: 
 

- Number of halogen lamps = 350 units 

- Power (for unit) = 12 V 20W 

 
 
Cool Water: 
 
 

- Density ( ρ )= 1 kg/m3 

- Cp  = 4.18 KJ/Kg ºC 

- Flow = 1 m3/h 

- TCOOL WATER = 15 ºC   

 
 
Pipe Size: 
 
 

- Pipe size = ¾” 

- Dout = 19.05 mm 

- Din = 15.75 mm 

 
  
Bioreactor: 
 

- Uestimated = 400 Kcal/(m2·h·ºC) 

- Abioreactor = 0.3 m2 
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Estimate ratio heat/power = 50% 

 
Estimate loss heat = 20% 
 
 
 
 

Equation and Results: 
 

 
 
Total energetic consumption = KWW 720350 =⋅  
   

 

 Contributed heat (by lights) = 
( )

h
KJKWKW 100808.2

100
20100

100
507 ==

−
⋅⋅  

 

ΔTCOOL WATER = Cº5.2
1018.4

10080
3 =

⋅
 

 
  
 
 
 Energy transfer:  
 
 
 

MLTAUq Δ⋅⋅=  
 

Ch
Kcal

TML º20
3.0400

18.2409
=

⋅
=Δ  

   

  
( ) ( )( )

( )
( )

CT AVAILABLEML º17

2035
1535ln

20351535
, =

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
−

−−−
=Δ  
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6. STERILIZATION TIMING 
 
 
 
Nomenclature: 
 
 
 

V ≡  Design criterion for sterilization 

 

17.43
10

106.5ln 6

12

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ⋅
= −V

 

N0 = 5.6 x 1012 spores ≡Number of viable spores initially presents  

N = 10-6 spores ≡Number of viable spores 

T=120ºC ≡Sterilization temperature 

K≡  Specific reaction rate for thermal spore destruction 

h≡  Enthalpy of steam relative to raw medium temperature 

s≡  Steam mass flow rate 

Cp ≡Heat Capacity of Bioreactor medium 

U≡  Over-all heat transfer coefficient 

A ≡  Area of Bioreactor 

Tco≡  Temperature of cooling water 

Type spore: Bacillus Sterothermophilus 
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Cycle: Heating up 
 
 

 
• Empty Bioreactor (Air) 

 
Parameters 
 

 
 

Alfa 
h (kJ/kg) 2250 

S (kg/min) 0,33 
M (kg) 80 

Cp (kJ/Kg ºC) 1 
To (K) 298 

U (Kcal/m2 min ºK) 400 
Área (m2) 0,24 
Tco (K) 288 
T (K) 394 

 
 
 

Time vs. Temperature 
time 
(min) 

Temperature 
(K) K 

0 298,0 2,134E-12 
10 387,1 0,939 
11 395,7 6,482 

 
 
 
 
 

Heating time to reach the sterilization temperature = 10 min 
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Cycle: Heating up 
 
 

• Full Bioreactor (Media) 
 

Parameters 
 
 

Alfa 
h (kJ/kg) 2250 

S (kg/min) 0,33 
M (kg) 80 

Cp (kJ/Kg ºC) 4,18 
To (K) 298 

U (Kcal/m2 h ºK) 400 
U(KJ/m2 min ºK) 28 

A (m2) 0,24 
Tco (K) 20 
T (K) 394 

Cooling water flow (kg/min) 16,67 
 
 
 

Time vs. Temperature 
Time 
(min) 

Temperature 
(K) K 

0 298,0 2,134E-12 
10 319,3 5,086E-09 
20 339,0 2,809E-06 
30 357,3 5,243E-4 
40 374,2 4,280E-02 
50 390,0 1,830E+00 
51 391,6 2,590E+00 
52 394,1 3,630E+00 

 
 
 

 
Heating time to reach the sterilization temperature = 52 min 
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Cycle: Sterilization 
 
 
 
In order to sterilize, the temperature of the equipment should be kept on 121 ºC for a fixed time 

period.  

 
 

 
• Full Bioreactor (Media) 

 
 
 

Parameters 
 
 
 

Alfa 
K (120ºC)(s-1) 0.015 

 
 
 

 
Sterilization time = 48 min 

 
 
 
 
 
 
 
 
 

*NOTE: During the heating/cooling cycles some sterilization can proceed, but these values are not 

included in the calculations because are used as a safety factor.  
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Cycle: Cooling  
 
 
 

• Full Bioreactor (Media) 
 
 

Parameters 
  
 

Nomenclature Values 
t1 ≡ initial media temperature (K) 394 
t2 ≡ final media temperatura (K) 308 

T1 ≡  jacket temperature(K) 270 
Cp (kcal/Kg ºC) 1 

U(Kcal/m2minºK) 7 
M (kg) 80 

Area (m2) 0,3 
 
  
 

Time 
(min) 

Temperature 
(K) 

0 394,0 
5 377,9 
10 364,6 
15 352,9 
20 342,8 
25 333,8 
30 325,9 
35 319,1 
40 313,0 
45 307,7 

 
 
 
 

Cooling time (from 121ºC to 30ºC) = 45 min 
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• Empty Bioreactor (Air) 
 

 
Parameters 

 
 

 
Nomenclature Values 

t1 ≡ initial media temperature (K) 394 
t2 ≡ final media temperatura (K) 308 

T1 ≡  jacket temperature(K) 270 
Cp (kcal/Kg ºC) 0.237 

U(Kcal/m2minºK) 0.05 
Air  (kg) 0.08 

Area (m2) 0,3 
Air Density (kg/m3) 0,6206 

 
 

Time 
(min) 

Temperature 
(K) 

0 393,0 
1 325,8 
2 295,3 
3 281,5 
4 275,2 
5 272,4 
6 271,1 
7 270,5 
8 270,2 
9 270,1 
10 270,1 

 
 
 
 

 
Cooling time (from 121ºC to 30ºC) = 10 min 
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7. THERMAL TRANSFER TO THE LAMPS DURING THE PBR 
STERILIZATION WITH STEAM 

 
This calculation is needed to know if the PBR lighting system needs to be removed during the PBR 

sterilization in order to avoid possible damages in the lamps (caused by high temperature).  

 
7.1 Calculation basis: 
 

 The calculation is done for ONE of the two existing section glass pipes.  

 Pipe section dimensions:  Ø150x1500  

 Heat transfer surface:    270,05,15.,0 mmmA =⋅⋅= π  

 Glass global transfer coefficient:  

 

- Conditions:   INTERIOR: steam at 121 ºC (without circulation)  

     EXTERIOR: air at room temperature (21ºC) 

     Transfer in laminate flow 

 

- ( ) ≡⋅
= Km

WK 249  Extrapolated value from QVF catalogue WPR  

   

  
 
7.2 Transferred heat calculation: 

 
 

 Initial situation: 

 

- Internal temperature: 121 ºC 

- External temperature: 21 ºC 

- CT º100=Δ  

 

( ) WKmKm
WQ 3430º10070,049 2

2 =⋅⋅⎥⎦
⎤

⎢⎣
⎡

⋅
=  
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 Final situation (supposing heated exterior air) : 

 

- Internal temperature: 121 ºC 

- External temperature: 50 ºC 

- CT º71=Δ  

 

( ) WKmKm
WQ 3,2435º7170,049 2

2 =⋅⋅⎥⎦
⎤

⎢⎣
⎡

⋅
=  

 
 
 
7.2 Generated power by the lamps during its normal operation: 
 

- Number of lamps for pipe section: 175  

- Power: 20 W 

 

WWPTOTAL 350020175 =⋅=  
 
 
 
 
7.3 Conclusions: 
 
 
The maximum calculated value of heat transfer through the glass is 3430 W.  

This value is slightly lower than the heat generated for the lamps itself during normal operation 

conditions. So it is possible to conclude that the sterilization does not produce any over-heating in 

the lamps.  

 

Conclusion 
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	-SV_4015_01
	(empty)
	1;2
	NC
	;
	4
	NO
	-
	+
	;2
	;1
	;PE

	-SV_4016_01
	(empty)

	-SV_4016_01-S
	11;12
	13;14

	-TT_4005_01
	(empty)
	N
	L

	-WT_4002_01
	(empty)
	N
	L

	-WT_4006_01
	(empty)
	N
	L

	-WT_4006_02
	(empty)
	N
	L

	-WT_4008_01
	(empty)
	N
	L

	-X
	;;


	+MCC_01
	-24VF0
	1;2

	-24VF1
	1;2

	-24VF2
	1;2

	-24VF3
	1;2

	-24VF4
	1;2

	-A300
	(empty)
	N
	L

	-AC1_2
	(empty)
	1
	300118+
	2
	300118-
	3
	300119+
	4
	300119-
	5
	300120+
	6
	300120-
	7
	300121+
	8
	300121-
	11
	300122+
	12
	300122-
	13
	300123+
	14
	300123-
	15
	300124+
	16
	300124-
	17
	300125+
	18
	300125-
	21
	300126+
	22
	300126-
	23
	300127+
	24
	300127-
	25
	300128+
	26
	300128-
	27
	300129+
	28
	300129-
	31
	300130+
	32
	300130-
	33
	300131+
	34
	300131-
	35
	300132+
	36
	300132-
	37
	300133+
	38
	300133-

	-AC1_3
	(empty)
	1
	300118+
	2
	300118-
	3
	300119+
	4
	300119-
	5
	300120+
	6
	300120-
	7
	300121+
	8
	300121-
	11
	300122+
	12
	300122-
	13
	300123+
	14
	300123-
	15
	300124+
	16
	300124-
	17
	300125+
	18
	300125-
	21
	300126+
	22
	300126-
	23
	300127+
	24
	300127-
	25
	300128+
	26
	300128-
	27
	300129+
	28
	300129-
	31
	300130+
	32
	300130-
	33
	300131+
	34
	300131-
	35
	300132+
	36
	300132-
	37
	300133+
	38
	300133-

	-EMC11
	PE

	-EMC12
	PE

	-EV1
	N;L
	PE

	-F10
	N;N.;1;2
	11;12
	14

	-F100
	N;N.;1;2
	11;12
	14

	-F110
	N;N.;1;2
	11;12
	14

	-F20
	N;N.;1;2
	11;12
	14

	-F30
	N;N.;1;2
	11;12
	14

	-F40
	N;N.;1;2
	11;12
	14

	-F50
	N;N.;1;2
	11;12
	14

	-F500
	1;2;3;4

	-F501
	1;2;3;4

	-F502
	1;2;3;4

	-F60
	N;N.;1;2
	11;12
	14

	-F70
	N;N.;1;2
	11;12
	14

	-F80
	11;12
	14

	-F90
	N;N.;1;2
	11;12
	14

	-FT_4004_01
	(empty)

	-GF1
	(empty)
	R/L1
	U/T1
	S/L2
	V/T2
	W/T3
	‡
	P0
	PA/+
	PB
	;;;
	;
	PC/-
	CLI
	LI1
	LI2
	LI3
	LI4
	LI5
	LI6
	R2C
	24V
	R2A
	R1C
	R1A
	R1B
	+10
	AI3
	COM
	AI1
	AI2

	-GF1-R1
	;
	(empty)

	-GF1-R2
	;

	-GF2
	(empty)
	R/L1
	U/T1
	S/L2
	V/T2
	W/T3
	‡
	P0
	PA/+
	PB
	;;;
	;
	PC/-
	CLI
	LI1
	LI2
	LI3
	LI4
	LI5
	LI6
	R2C
	24V
	R2A
	R1C
	R1A
	R1B
	+10
	AI3
	COM
	AI1
	AI2

	-GF2-R1
	;
	(empty)

	-GF2-R2
	;

	-GF3
	(empty)
	R/L1
	U/T1
	S/L2
	V/T2
	W/T3
	‡
	P0
	PA/+
	PB
	;;;
	;
	PC/-
	CLI
	LI1
	LI2
	LI3
	LI4
	LI5
	LI6
	R2C
	24V
	R2A
	R1C
	R1A
	R1B
	+10
	AI3
	COM
	AI1
	AI2

	-GF3-R1
	;
	(empty)

	-GF3-R2
	;

	-GF4
	(empty)
	L2/N
	U
	V
	L1/L
	W
	‡G
	P0
	PA/+
	PB
	PC/-
	CM
	13
	FWD
	12
	REV
	11
	FM
	X1
	X2
	X3
	30C
	30A
	X4
	30B
	X5
	CMY
	Y1
	Y2
	C1
	;;

	-GF4-KA
	;
	(empty)

	-GF4-Y1
	;;

	-GF4-Y2
	;;

	-GS1
	(empty)
	L
	N
	PE
	+
	-

	-H1
	;

	-H230V
	X1;X2

	-H24V
	X1;X2

	-HS1
	;
	X1;X2

	-HS2
	X1;X2

	-KAA081
	11;12
	14
	A1;A2

	-KAA082
	11;12
	14
	A1;A2

	-KAA083
	11;12
	14
	A1;A2

	-KAA084
	11;12
	14
	A1;A2

	-KAA085
	11;12
	14
	A1;A2

	-KAA086
	11;12
	14
	A1;A2

	-KAA087
	11;12
	14
	A1;A2

	-KAA088
	11;12
	14
	A1;A2

	-KAA089
	A1;A2
	11;12
	14

	-KAA090
	A1;A2
	11;12
	14

	-KAA091
	A1;A2
	11;12
	14

	-KAA092
	11;12
	14
	A1;A2

	-KAA093
	11;12
	14
	A1;A2

	-KAA094
	11;12
	14
	A1;A2

	-KAA095
	11;12
	14
	A1;A2

	-KAA096
	11;12
	14
	A1;A2

	-KAA097
	11;12
	14
	A1;A2

	-KAA098
	11;12
	14
	A1;A2

	-KAA099
	11;12
	14
	A1;A2

	-KAA100
	11;12
	14
	A1;A2

	-KAA101
	A1;A2

	-KAA102
	11;12
	14
	A1;A2

	-KAA103
	11;12
	14
	A1;A2

	-KAA104
	11;12
	14
	A1;A2

	-KAA105
	11;12
	14
	A1;A2

	-KAA106
	A1;A2

	-KAA107
	11;12
	14
	A1;A2

	-KAA108
	A1;A2

	-KAA109
	11;12
	14
	A1;A2

	-KAA110
	11;12
	14
	A1;A2

	-KAA111
	11;12
	14
	A1;A2

	-KAA112
	11;12
	14
	A1;A2

	-KAE081
	A1;A2
	11;12
	14

	-KAE082
	A1;A2
	11;12
	14

	-KAE083
	A1;A2
	11;12
	14

	-KAE084
	A1;A2
	11;12
	14

	-KAE085
	A1;A2
	11;12
	14

	-KAE086
	A1;A2
	11;12
	14

	-KAE087
	A1;A2
	11;12
	14

	-KAE088
	A1;A2
	11;12
	14

	-KAE089
	A1;A2
	11;12
	14

	-KAE090
	A1;A2
	11;12
	14

	-KAE091
	A1;A2
	11;12
	14

	-KAE092
	A1;A2
	11;12
	14

	-KAE093
	A1;A2
	11;12
	14

	-KAE094
	A1;A2
	11;12
	14

	-KAE095
	A1;A2
	11;12
	14

	-KAE096
	A1;A2
	11;12
	14

	-KAE097
	A1;A2
	11;12
	14

	-KAE098
	A1;A2
	11;12
	14

	-KAE099
	A1;A2
	11;12
	14

	-KAE100
	A1;A2
	11;12
	14

	-KAE101
	A1;A2
	11;12
	14

	-KAE102
	A1;A2
	11;12
	14

	-KAE103
	A1;A2
	11;12
	14

	-KAE104
	A1;A2
	11;12
	14

	-KAE105
	A1;A2
	11;12
	14

	-KAE106
	A1;A2
	11;12
	14

	-KAE107
	A1;A2
	11;12
	14

	-KAE108
	A1;A2
	11;12
	14

	-KAE109
	A1;A2
	11;12
	14

	-KAE110
	A1;A2
	11;12
	14

	-KAE111
	A1;A2
	11;12
	14

	-KAE112
	A1;A2
	11;12
	14

	-KM11
	1;2
	3;4
	5;6
	84;83
	21;22
	A1;A2
	61;62
	53;54

	-KM12
	1;2
	3;4
	5;6
	84;83
	21;22
	61;62
	A1;A2
	53;54

	-KM21
	1;2
	3;4
	5;6
	84;83
	21;22
	A1;A2
	61;62
	53;54

	-KM22
	1;2
	3;4
	5;6
	84;83
	21;22
	61;62
	A1;A2
	53;54

	-KM50
	1;2
	3;4
	21;22
	A1;A2
	5;6

	-KMS1
	1;2
	3;4
	5;6
	7;8
	54;53
	64;63
	74;73
	84;83
	13;14
	A1;A2
	;
	21;22

	-KMS2
	1;2
	3;4
	5;6
	7;8
	54;53
	64;63
	74;73
	84;83
	13;14
	A1;A2
	;
	21;22

	-KS1
	(empty)
	A1
	A2
	1
	Y11
	Y21
	14
	24
	Y12
	Y22
	Y34

	-N
	(empty)

	-PE
	(empty)

	-QF01
	1;2;3;4;5;6;7;8

	-QF02
	1;2
	3;4
	5;6
	N;N.

	-QF03
	(empty)
	11
	5
	6
	;
	7
	8
	9
	10
	3
	4
	12
	1
	2

	-QF3.1
	N;N.;1;2

	-QF3.2
	1;2;3;4

	-QM100
	(empty)
	1L1
	2T1
	3L2
	4T2
	5L3
	6T3

	-QM100-K
	;
	A1;A2
	13;14
	21;22
	17;18
	95;96

	-QM110
	(empty)
	1L1
	2T1
	3L2
	4T2
	5L3
	6T3

	-QM110-K
	;
	A1;A2
	13;14
	21;22
	17;18
	95;96

	-QM60
	(empty)
	1L1
	2T1
	3L2
	4T2
	5L3
	6T3

	-QM60-K
	;
	A1;A2
	13;14
	21;22
	17;18
	95;96

	-QM70
	(empty)
	1L1
	2T1
	3L2
	4T2
	5L3
	6T3

	-QM70-K
	;
	A1;A2
	13;14
	21;22
	17;18
	95;96

	-QM80
	(empty)

	-QM80-K
	21;22
	95;96
	17;18
	13;14

	-QM90
	(empty)
	1L1
	2T1
	3L2
	4T2
	5L3
	6T3

	-QM90-K
	;
	A1;A2
	13;14
	21;22
	17;18
	95;96

	-S1
	12;11
	22;21

	-S2
	3;4

	-SQ00
	(empty)
	N;N.
	1;2
	3;4
	5;6

	-ST1
	1;2

	-SV_4014_01
	(empty)
	;2
	;1
	;
	;PE

	-SV_4016_01
	(empty)
	;2
	;1
	;
	;PE

	-T1
	(empty)
	0V
	0V.
	230V
	24V
	400V
	48V

	-U1
	(empty)
	N
	;
	;;
	L
	‡G
	P0
	PA/+
	PB
	PC/-
	A
	B
	C
	1
	2

	-X400
	(empty)
	L1
	L2
	L3
	N

	-XDI13
	(empty)
	1
	2
	3
	4
	5
	6
	7
	8
	11
	12
	13
	14
	15
	16
	17
	18
	21
	22
	23
	24
	25
	26
	27
	28
	31
	32
	33
	34
	35
	36
	37
	38

	-XDI1X1
	(empty)

	-XDI1X2
	(empty)

	-XDI1X3
	(empty)

	-XDI1X4
	(empty)

	-XDO1X1
	(empty)

	-XDO1X2
	(empty)

	-XDO1X3
	(empty)

	-XDO1X4
	(empty)

	-Z1
	N;N.;L;L.


	+PLC
	-AC1_3
	(empty)
	4
	400108+
	2
	400108-
	8
	400109+
	6
	400109-
	14
	400110+
	12
	400110-
	18
	400111+
	16
	400111-
	24
	400112+
	22
	400112-
	28
	400113+
	26
	400113-
	34
	400114+
	32
	400114-
	38
	400115+
	36
	400115-
	10
	400104
	1
	3

	-XDI13
	(empty)
	4
	6
	8
	14
	12
	18
	16
	24
	22
	28
	26
	34
	38
	36
	10
	2
	1
	3

	-XDO_01
	(empty)
	+24V
	0V
	2/1
	1/1
	2/2
	1/2
	2/3
	1/3
	2/4
	1/4
	2/5
	1/5
	2/6
	1/6
	2/7
	1/7
	2/8
	1/8


	+SUPPLY
	-X
	;L1
	;L2
	;L3
	;N
	;PE
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