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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.




CODE PROJECT: DD-8558-71- | Rev. 1

PREPARED: J. GUBERN

Member of A CUSTOMER: UAB / MELISSA
De Dietrich < PROJECT: MELISSA COMPARTMENT IVa
DATE: 18/11/2009

PAG 2 de 156

Ref. PRK-005393

Non Edible Parts of Higher Plants

Fibre

degradation

BNy

—

AOMPARTM ENT I

Bacteria

Volatile
Fauy
Acids

IVA
Photoautotrophic | &
Bacteria
Arthrospira platensis

Higher Plent
Compartment

Minerals

COMPARTMENT 111 COMPAKTMENT LI

Nitrifying Photoheterotrophic Bacteria

Bacteria
Nitrosomonas
Nurobacier

Rhoidospirilim rubrum

NH,
—

Minerals

Figure 1: Melissa Advanced Loop Concept

1.2.Compartment IVa description

| Themophilic Anacrobic

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

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

function is to convert Nitrates and CO, into edible Biomass and O,.

1.2.1 Main functions:

e Produce O, from the liquid ClIII output and the CII or gas output.

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

o Allow for stable biomass production.
e Allow for phase separation of these outputs.
o Deliver gaseous O, to Clll and CIV

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

Compartment ClVa is fed with nitrate in liquid phase and with air and CO, 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 O, into edible biomass and O,.

ClVa will meet the quality standards applicable to human metabolic consumables (including biosafety
standards), be it for O, or edible biomass (in particular low nitrite content).

1.2.4 OQutput:

The output of the process is in the form of O, in gas phase and edible biomass in solid phase after
harvesting of Arthrospira. O, is then used by CV and non edible part of the solid phase is intended to be

reinjected into ClI, along with some ClVa liquid phase output.
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1.3.Compartment IVa Skid
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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

2.1Feeding 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

Hoop Design temperature = 170 °C

v
v' Jacket Design pressure = -1/6 bar
v
v

Jacket Design temperature = 170 °C

The tank has been designed according to ASME section VIII Division | 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 AlSI 316L with a roughness lower than 0.5 pm.

The tank is agitated with a magnetic mixer (Sterimixer® SMO 85/140).

Klopper head.

Figure 2: Feeding vessel 3D sight

The impeller is installed on the bottom
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2.2Photo 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 O». All this variables,

excepting the dissolved O,, 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:

A Pipe zection according @WF PS150M500 |OVF WPR 2002

24 Free " Ingold

ric] Liguid outlet 172" Clamp Impetial ASME BPE

22 Safety valve i Clamp Imperial ASME BPE

21 P ressure tranamitter 1" Clamp Imperial ASWE BPE

20 Ajr inlet [ Biomaszs senzor ceaning) 1" Ingold

14 Biomass transm itter 1" Ingold

18 Dizzolved Oztransmitter 1" Ingald

17 P b transmitter 1" Ingold

16 Temperature sensor 1" Ingold

15 |Phtansmiter 1" Ingold

14 Free 1" Ingald

13 Jacket purge 1/ BSP

12 Ligguid inlet 1" Ingold

11 Free g BSP

10 Total gasz inlet " BSP

g Aridd - Base inlet 172" BSP

i Sampling valke 1" Ingold

7 Biomass transm itter 1" Ingold

=] Free 1" Ingald

5 Inculum § Antifosm § Steam inlet 1" Ingold

4 P ressure transmitter 1" Clamp Imperial A=ME BPE

3 Free 1" Clamp Impetial ASME BPE

2 Level transm itter (F uture implementation) 1" Clamp Imperial ASWME BPE

1 Conderser f Gas outlet 1" Clamp Impetial ASME BPE
P osition |Description Cimension | Standand
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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:

Boric oxide [B2Os]
13%

Alkali [Na20]
4% Silica [SiO4]

81%

others
2%

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):
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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 (HCI 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 50/300 [ =] (3,3£0,1) x 10° K*
Mean thermal conductivity between 20 and 200°C | 207200 = 1,2WmtK*
Mean specific heat capacity between 20 and 100°C ||  CP 201100 =] 0,8k kgt K*
Mean specific heat capacity between 20 and 200°C ||  CP 207200 = 0,9 kJ kg™t K*
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 °C) 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 °C.

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 specialy 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

E 1001[150(200][300][450|/600][800][ 1000

Glass Ps
_ 41444 (3| 22| 1/|1}o06|06](|06]| 0,6
cylinder (barg)




Member of

De Dietrich 0

PROCESS SYSTEMS

CODE PROJECT: DD-8558-71- | Rev. 1

CUSTOMER: UAB / MELIiSSA

PROJECT: MELiSSA COMPARTMENT IVa

DATE: 18/11/2009

PREPARED: J. GUBERN

PAG 16 de 156

Ref. PRK-005393

2.3External lllumination 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

@200 pipe) and an air extractor which is installed on the air outlet.
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2.4Harvesting 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 °C

ASEENEE NN

Jacket Design temperature = 150 °C

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 AlSI 316L with a roughness lower than 0.5 pm.
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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.
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2.5Gas loop
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Figure 5: Gas loop process Diagram

nlet gas o
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2.5.1 Gaslines: 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 2" 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 Gaslines: 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).
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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-8558-721-100-02 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

. : PLC . .
Equipment | Tag Variable ADDRESS Description 1/0 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 HES Description 1/0 Range Signal Type
ADDRESS
IRC 4000 01 | IT_4000_01 300145 Light Power Phase 1* Al 4/20 mA
IRC 4000 01 IT_4000_02 300146 Light Power Phase 2% Al 4/20 mA
IRC 4000 01 IT_4000_03 300147 Light Power Phase 3% Al 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 ClVa
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
To notify alarm to supervision — .
1) Temperature HH and set safety value to light light intensity
power (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 ADEII_?(I;SS Description 1/0 Range Signal Type
TT 400501 | TT 4005 01 300141 Rearggstjgfnegﬁtt“re Al | 0..150°C 4120 mA
TT 400601 | TT 4006 01 300126 Tempezitﬁrforgg%i‘;reme“t Al | 0..140°C 4120 mA
TT 400602 | TT 4006 02 300128 Tempe[i‘}‘rjogg"’(‘;‘;reme”t Al | 0..140°C 4120 mA

N

temperature is

200°C, provided

there is no

sudden

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

(See chapter 2.2.1.5: Operating permissible conditions of the Operation Manual)

temperature shock.
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3.2 Loop 4001. Inlet liguid 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. AP measurement for pre-filters (LF 4001 02/03)
blockage control.

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

- DPT 4001 01: Differential pressure transmitter. AP 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

. . PLC L Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
GP 400103 | GP_4001_03 MV2 | 400113 VS 4001 01 agitator speed | | SOHZ= |y 0

set point 1400 rpm
GP 4001 01/02 | GP_4001 01 MV2 | 400109 Flow Set%‘arr;f;g theinlet | g 4120 mA
GP 4001 03 000110 Start/Stop GP 400103 | |\ o1
converter
GP 400101 |GP_4001 01 MV1| 000091 Start/Stop of the pump | DO |  NI/A o1
GP 400102 |GP_4001 02 MV1| 000090 Start/Stop of the pump | DO |  N/A o1
GP 4001 01/02 000111 Start/Stop GP 4001 01/02 |y | A o1
converter
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3.2.3 PLC Input signals
. . PLC " Signal
Equipment Tag Variable ADDRESS Description /0 Range Type
Total liquid inlet flow 0...20
FT 4001 01 FT_4001_01 300130 to reactor Al kg/h 4/20 mA
LT 4001 01 LT_4001_01 300131 VS 4001 01 level Al | 0...100% | 4/20 mA
Differential pressure
DPT 4001 01 DPT_4001_01 300138 measurement Al 0...3 bar 4/20 mA
Differential pressure
DPT 4001 02 DPT_4001_02 300139 measurement Al 0...3 bar 4/20 mA
GP 400103 |GP_4001 03 ERR| 100104 Thermal protection of the | 1y, | /o o/
agitator
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 ofthe | | 5 o1
- — = inlet pumps
3.2.4 Alarms and warnings
Tag Variable Alarm Action Lock out
1 LT 4001 01 Level L To notify alarm to supervision | -
. - GP 4001 01/02 and
2 LT 4001 01 Level LL To notify alarm to supervision 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
m 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.

57 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.

m 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 liguid 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 requlator: 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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
GP 4002 01/02 | GP_4002_01_MV2 | 400111 Flow set p;l:rr‘rt];‘; the outlet | »q 4120 mA

GP 400203 | GP_4002_03_MV2| 400114 VS 4001 01 agitator speed | 4120 mA

—TReE set point

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 Star/Stop GP 4002 01/02 |y | nya o1
converter

GP 4002 03 000109 Star/Stop GP 400203 | 5 | 8 o1
converter




CODE PROJECT: DD-8558-71- | Rev. 1

Member of CUSTOMER: UAB / MELISSA

PROJECT: MELiSSA COMPARTMENT IVa

De Dietrich 0

PROCESS SYSTEMS DATE: 18/11/2009 | PREPARED: J. GUBERN

PAG 29 de 156 Ref. PRK-005393

3.3.3 PLC Input signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
WT 4002 01 WT_4002_01 300132 Weight Balance (VS 4002 01) | Al |0...500Kg| 4/20 mA
Thermal protection of the
GP 4002 01/02 | GP_4002_01_ERR 100101 outlet pumps DI N/A 01
GP 400203 |GP_4001 03 ERR| 100105 | hermal protection of the DI | NA o/
agitator
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| PS400201/02 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

m 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. CO, flow measure and control.
- FORC 4003 02: Control valve/Flow meter. Process air flow measure and control.

- FORC 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
. . PLC . Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
FQRC 4003 01 FQRC_4003_01_SP 400100 Inlet CO, flow set point | AO 0-5V
FQRC 4003 02 FQRC_4003_02_SP 400101 Inlet Air flow set point AO 0-5V
Circulated air flow set
FQRC 4003 03 FQRC_4003_03_SP 400102 point AO 0-5V
FQRC 4003 04 | FQRC_4003_04_SP 400103 Total '”'e:)giﬁ flowset | \q 0-5V
Analyzer gas inlet valve
SV 4003 01 SV_4003_01_MV 000093 (Open/Close) DO N/A 0/1
Reactor air inlet valve
SV 4003 02 SV_4003_02_MV 000095 (Open/Close) DO N/A 0/1
Blower bypass valve
SV 4003 03 SV_4003_03_MV 000096 (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

PREPARED: J. GUBERN
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3.4.3 PLC Input signals
. . PLC " Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
Inlet CO; flow
FQRC 4003 01 FQRC_4003_01 300109 measurement Al 0-5V
Inlet Air flow
FQRC 4003 02 FQRC_4003_02 300110 measurement Al 0-5V
Circulated air flow
FQRC 4003 03 FQRC_4003_03 300111 measurement Al 0-5V
Total Inlet gas flow i
FQRC 4003 04 FQRC_4003_04 300112 measurement Al 0-5V
SV 4003 01 SV_4003 01 _FB 100097 Analyzer gas inlet valve | o | /A o/
(Limit switch)
Reactor air inlet valve
SV 4003 02 SV_4003_02_FB 100095 (Limit switch) DI N/A 0/1
Blower bypass valve
SV 4003 03 SV_4003_03_FB 100094 (Limit switch) DI N/A 0/1
Pressure switch bypass
PS 4003 01 PS_4003_01 100110 for recycling DI N/A 0/1
3.4.4 Alarms and warnings
Tag Variable Alarm Action Lock out
To notify alarm to supervision |
1 PS 4003 01 Pressure H and fo 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 2> 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. Qutlet 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. AP 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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description /O | Range Type
SCV 4004 01 | SCV_4004_01_MV| 400108 Reactor outlet gas flow | | 0..100 | 1155 0

- - = set point %
3.5.3 PLCInputsignals
. . PLC . Signal

Equipment Tag Variable ADDRESS Description /O | Range Type

FT 400401 | FT 4004 01 300129 Reactor outlet gas flow | | 0...20 |0 ) p
measurement NI/min

DPT 4004 01 | DPT_4004_01 300140 Differential pressure | 5 | o 3 par | 420 mA
measurement
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3.5.4 Alarms and warnings

Tag Variable Alarm Action Lock out
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.

m 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
. . PLC L Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
BLWR 400501 | BLWR 4005 01 Mv2 | 400104 | Alr &tractor setpoint AO|0..100% | 0-10V
- - = (lightening refrig.)
HX 4005 02 HX_4005_02_MV1 ooo100 | StarvStop electrical pDo| N/A o1
- - - resistance
BLWR 4005 01 | BLWR_4005_01_MV1 000099 | Start/Stop of the extractor | DO|  N/A o1
SV 4005 01 SV_4005_01_MV oooogg | C00ling water valve DO| N/A 01
(Open/Close)
PP 4005 01 PP_4005_01_MV1 000102 | Start/Stop of the pump DO| NA o1
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3.6.3 PLC Input signals
. . PLC " Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
TT 4005 01 TT_4005_02 300141 Reactor temperature Al |0...150°C | 4/20 mA
measurement
Temperature measurement °
TT 4006 01 TT_4006_01 300126 (AT 4006 o1) Al | 0...140° | 4/20 mA
TT 4006 02 TT_4006_02 300128 Temperature measurement | | o 1400c | 4/20 mA

(AT 4006 02)

Thermal protection of the

BLWR 4005 01 | BLWR_4005_01_ERR 100103 DI N/A 0/1
extractor
SV 4005 01 SV_4005_01_FB 100086 Cooling water valve DI| N/A o1
(Limit switch)
3.6.4 Alarms and warnings
Tag Variable Alarm Action Lock out
*) Temperature H To notify alarm to supervision
. - light intensity
*
) Temperature HH To notify alarm to supervision (safety value)
BLWR 4005 01 Thermal protection To notify alarm to supervision
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 ------ °C.
2 > ALARM: The PBR temperature has rise to ------ °C (maximum process admissible temperature). Set

light intensity to safety value (--- %)

m From hardware point of view, and regarding glass constraints, the permissible operating
temperature is 200°C, provided that there is no sudden temperature shock.

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

3 2> 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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
SV 400601 | SV_4006_01 MV 000083 Reactor acid inlet valve | 5 |\ 0/

- - = (Open/Close)
SV 400602 | SV_4006_02_MV 000082 Reactor base inletvalve | | /4 0/
- - = (Open/Close)
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

. . PLC " Signal
Equipment Tag Variable ADDRESS Description /O | Range Type
AT 4006 01 AT_4006_01 300125 Ph measurement Al 0...12 4/20 mA

Temperature measurement o
TT 4006 01 TT_4006_01 300126 (AT 4006 01) Al [0...140°C | 4/20 mA
AT 4006 02 AT_4006_02 300127 Ph measurement Al 0...12 4/20 mA
Temperature measurement o
TT 4006 02 TT_4006_02 300128 (AT 4006 02) Al [0...140°C | 4/20 mA
SV 4006 01 SV_4006_01_FB 100091 Reactor acid inlet valve | |\ a o1
(Limit switch)
SV 4006 02 SV_4006_02_FB 100092 Reactor base inletvalve | 1y, | \a o/
(Limit switch)
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 2> ALARM: The PBR pH has fallen to
3 > WARNING: Acid vessel level is at
4 > ALARM: VS 4006 01 is empty. Stop PP 4006 01.
5 > WARNING: Base vessel level is at
6 > ALARM: VS 4006 02 is empty. Stop PP 4006 02.

% or lower.

% or lower.

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. AP measurement for filters (GF 4004 01/02) blockage

control.

3.8.2

PLC Output signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
SCV 400401 | SCV_4004 01 MV | 400108 | Reactor OUSgitn%aS flowset | \o| 0t0100% | 420 mA

3.8.3 PLC Input signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
PT 4007 01 PT_4007_01 300135 Reactor pressure Al'| -1..1,5bar | 4/20 mA
- - measurement
PT 4007 02 PT_4007_02 300136 Reactor pressure Al| -1.5bar | 4/20mA
- - measurement
FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow | ;| 0...20 4120 mA
measurement NI/min
DPT 4004 01 DPT_4004_01 300140 Differential pressure Al| 0.3bar | 4/20mA
measurement
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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 I/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)

m 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 liguid 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 requlator: 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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description I/O Range Type
GP 4002 01/02 | GP_4002_01_Mv2 | 400111 | 1owset p:&rr]]:;t; the outlet | g 4120 mA

GP 400203 | GP_4002 03 Mv2 | 400114 | VS 400101 agitatorspeed | 4120 mA

—TRee set point

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

GP 400202 | GP_4002 02 MV1 | 000104 Start/Stop of the pump |DO|  N/A o1

GP 4002 01/02 ooo112 | StarUStop GP400201/02 | o | (5 o1
converter

GP 4002 03 000109 Star/Stop GP 400203 | | \ya o1
converter
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3.9.3 PLC Input signals
Equipment Tag Variable ADEIEQICESS Description I/0 Range S_Ii_ggsl
WT 4008 01 WT_4008 01 300133 Reactor weight cells Al | 0...100Kg | 4/20 mA
Weight Balance
WT 4002 01 WT_4002_01 300132 (VS 4002 01) Al | 0...500Kg | 4/20 mA
GP 4002 01/02 | GP_4002_ 01 ERR | 100101 Thermal protection of the | N/A oL
outlet pumps
GP 400203 | GP_4001 03 ERR | 100105 Thermal protection of the | N/A o1
agitator
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
Pressure switch
PS 4002 03 PS_4002_03 100108 (GP 4002 01) DI N/A 0/1
Pressure switch
PS 4002 04 PS_4002_04 100109 (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

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

4 > ALARM: PBR level is lower than

L. Stop feeding pump.

L. Stop harvesting pump.

5 > ALARM: The membrane of the harvesting pump has broken.
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m 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. AP measurement for pre-filters (LF 4001 02/03)
blockage control.

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

- DPT 4001 01: Differential pressure transmitter. AP 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 reqgulator: 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

. . PLC " Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
IRC 4000 01 IRC_4000_MV 400115 Light Intensity AO| 0..100% | 4/20 mA

VS 4001 01 agitator speed 50 Hz =
GP 4001 03 |GP_4001_03_MV2 400113 set point AO 1400 rpm 4/20 mA
GP 4001 01/02 | GP_4001_01_MV2| 400109 Flow set gﬁ::]tpf theinlet | Ao 4120 mA
GP 4001 03 000110 StaryStop GP 400103 | 5| \ja o1
converter
GP 400101 |GP_4001_01_MV1 000091 Start/Stop of the pump | DO N/A 0/1
GP 400102 |GP_4001_02_MV1 000090 Start/Stop of the pump | DO N/A 0/1
Start/Stop GP 4001 01/02
GP 4001 01/02 000111 converter DO N/A 0/1
Reactor air inlet valve
SV 4003 02 SV_4003_02_MV 000095 (Open/Close) DO N/A 0/1
3.10.3 PLC Input signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
AT 4009 01 AT 4009 01 300118 Biomass measurement | Al | 0...2 g/l 4/20 mA
AT 4009 02 AT _ 4009 02 300119 Biomass measurement | Al | 0...5gl/l 4/20 mA
AT 4009 02 AT _4009 FAILURE_IND 300120 Biomass sensor failure | Al | (22 mA) 4/20 mA
FT 4001 01 FT_4001_01 300130 Total liquid inletflow | 1 0...20 1 15 10

- - to reactor kg/h
LT 4001 01 LT_4001_01 300131 VS 4001 01 level Al | 0,,,100 % | 4/20 mA
DPT 4001 01 DPT_4001_01 300138 Differential pressure | | o 3par | 4/20 mA
- - measurement
DPT 4001 02 DPT_4001_02 300139 Differential pressure | | o 3par | 4/20 mA
- - measurement
Thermal protection of
GP 4001 03 GP_4001_03_ERR 100104 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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. . PLC " Signal
Equipment Tag Variable ADDRESS Description /0 Range Type
PS 4001 02 PS_4001_02 100083 Pressure switch DI N/A 0/1
PS 4001 03 PS_4001_03 100106 | ressure S"(‘;'tl‘;h (GP 4001 | | Nja o/
PS 4001 04 PS_4001_04 100107 | Pressure S"‘(’)'g;h (GP 4001 | i | A o/
GP 4001 01/02 | GP_4001_01_ERR| 100099 | 'hermal protectionofthe | p | \,a o/
inlet pumps
Reactor air inlet valve
SV 4003 02 SV_4003_02_FB 100095 (Limit switch) DI N/A 0/1
3.10.4 Alarms and warnings
Tag Variable Alarm Action Lock out
AT 4009 02 Sensor failure Err To notify alarm to supervision
LT 4001 01 Level L To notify alarm to supervision |  ------
GP 4001 01/02
3 LT 4001 01 Level LL To notify alarm to supervision 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 | DPT400102 | Differental H To notify alarm to supervision | -
pressure
7 | DPT400102 | Differental HH To notify alarm to supervision | GP 4001 01/02
pressure
8 DPT 4001 01 Differential H To notify alarm to supervision | -
pressure
9 | DPT400101 | Differental HH To notify alarm to supervision | GP 4001 01/02
pressure
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 ----
3 > ALARM: VS 4001 01 is empty. Stop feeding pumps and vessel agitator.

--% or lower.

4 > ALARM: The membrane of the feeding pump has broken.
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m 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 19 > ALARM: The differential pressure (inlet/outlet of filter) has rise to 2.5-3 bar. Stop feeding pumps.

m 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: CO,/O, Analyzer. Outlet gas composition measurement.

- AT 4010 03: Dissolved O, Analyzer. PBR O, composition measurement.

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

3.11.2 PLC Output signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description I/O Range Type
SV 401001 | SV_4010_01 MV 000081 Analyzer gas inlet valve | | /A 01

- - = (Open/Close)
3.11.3 PLC Input signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description I/0 Range Type
AT 4010 01 AT 4010 01 300121 C0O2/02 analyzer Al 4/20 mA
AT 4010 02 AT _ 4010 02 300122 C0O2/02 analyzer Al 4/20 mA
AT 4010 03 AT 4010 03 300123 Dissolved O2 measurement | Al 4/20 mA
PT 4010 01 PT 4010 01 300137 Outlet gas pressure Al| -1.5bar | 4/20 mA

measurement
TT 4010 01 TT_4010_01 300143 Outlet gas temperature | 5 | 5 4500 | 4/20 mA
measurement
FT 4004 01 FT_4004_01 300129 Reactor outlet gas flow | ;| 0...20 1 454 1 p
measurement NI/min
SV401001 | SV 4010 01 FB | 100093 Analyzer gas inlet valve |, | /A 0/
- — = (Limit switch)
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3.11.4 Alarms and warnings

Tag Variable Alarm Action Lock out
PT 4010 01 Pressure H To notify alarm to supervision SV 4010 01
TT 4010 01 Temperature H To notify alarm to supervision |  ------
3 SV 401001 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 2> 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 ADBII_QESS Description I/O Range S"II'?/S:I
SV 401101 | SV 4011 01_MV 000087 Cooling water valve | | ny/a o1
(Open/Close)
3.12.3 PLC Input signals
Equipment Tag Variable ADEII_?CI;SS Description I/0 Range S_ll_%:l
TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. A 101501 400 ma
measurement °C
SV 401101 | SV 4011 01 FB 100087 Cooling water valve DI N/A 0/1
(Limit switch)
3.12.4 Alarms and warnings
Tag Variable Alarm Action Lock out
TT 401101 Temperature H To notify alarm to supervision
TT 4011 01 Temperature Err To notify alarm to supervision
SV 401101 Limit switch Err To notify alarm to supervision

1 > ALARM: Temperature is upper than ----°C.
2 > ALARM: Temperature sensor is not working.

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

m From hardware point of view, the permissible operating temperature is 170°C, 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

. . PLC _ Signal
Equipment Tag Variable ADDRESS Description I/0 Range Type
SV401201 | SV_4012_01_MV 000085 Cooling water valve | | \ya 01

(Open/Close)
3.13.3 PLC Input signals

. . PLC " Signal
Equipment Tag Variable ADDRESS Description I/O Range Type
TT 4012 01 TT_4012_01 300144 VS 4002 01 temp. Al | 790250 1 40 ma

measurement °C
SV 401201 | SV_4012 01 FB 100089 Cooling water valve | i | /A o1
(Limit switch)
3.13.4 Alarms and warnings
Tag Variable Alarm Action Lock out
TT 4012 01 Temperature H To notify alarm to supervision
SV 4012 01 Limit switch Err To notify alarm to supervision

1 > ALARM: Temperature is upper than ----°C.

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

m From hardware point of view, the permissible operating temperature is 150°C, for vessel

and jacket




CODE PROJECT: DD-8558-71- | Rev. 1

Member of CUSTOMER: UAB / MELISSA

De DietriCh 0 PROJECT: MELiSSA COMPARTMENT IVa

PROCESS SYSTEMS DATE: 18/11/2009 | PREPARED: J. GUBERN

PAG 52 de 156 Ref. PRK-005393

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:

PLC . Signal
ADDRESS Description /0| Range Type

LS 4013 01 LS_4013_01 100081 Foam measurement DI N/A 0/1

Equipment Tag Variable
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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

. . PLC _ Signal
Equipment Tag Variable ADDRESS Description I/O Range Type
Steam inlet valve
SV 4014 01 SV_4014_01_MV 000086 (Open/Close) DO N/A 0/1
3.15.3 PLC Input signals
. . PLC o I/ Signal
Equipment Tag Variable ADDRESS Description o Range Type
TT 4011 01 TT 4011 01 300142 VS 4001 01 temp. Al| -10...150°C | 4/20 mA
measurement
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 401101 Temperature H To notify alarm to supervision

1 > ALARM: Temperature is lower than ----°C (admissible temperature for sterilization).
2 > ALARM: Temperature is upper than ----°C.

m From hardware point of view, the permissible operating temperature for the vessel is 170°C.
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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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description I/0 Range Type
Reactor Steam inlet valve
SV 4015 01 SV_4015 01_MV 000092 (Open/Close) DO N/A 0/1
3.16.3 PLC Input signals
. . PLC L Signal
Equipment Tag Variable ADDRESS Description I/O Range Type
Reactor temperature o
TT 4005 01 TT_4005_02 300141 measurement Al | 0...150°C 4/20 mA
Temperature 0
TT 4006 01 TT_4006_01 300126 measurement Al | 0...140 °c 4/20 mA
Temperature 0
TT 4006 02 TT_4006_02 300128 measurement Al | 0...140 °c 4/20 mA
Reactor Steam inlet valve
SV 4015 01 SV _ 4015 01_FB 100098 (Limit switch) DI N/A 0/1
PT 4007 01 PT_4007_01 300135 Reactor pressure Al | -1..1,5bar | 4/20 mA
measurement
PT 4007 02 PT_4007_02 300136 Reactor pressure Al'| -1..5bar | 4/20 mA
- measurement
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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 401501 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 ----°C (admissible temperature for sterilization).
2 > ALARM: Temperature is upper than ----°C.

m From hardware point of view, the permissible operating temperature is 200°C, provided that

there is no sudden temperature shock.

3 > ALARM: Pressure has raised to ----bar
4 > ALARM: Pressure has fall to ----bar

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

cylinders is from -1 barg to 2 barg.

5 2> 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

. . PLC o Signal
Equipment Tag Variable ADDRESS Description I/O Range Type
SV 401601 | SV_4016_01 MV 000084 Steam inlet valve DO| N oL

(Open/Close)
3.17.3 PLC Input signals

. . PLC _— Signal
Equipment Tag Variable ADDRESS Description I/0 Range Type
TT 4012 01 TT_4012_01 300144 VS 4002 01 temp. Al| 90250 1 400 ma

measurement C
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 ----°C (admissible temperature for sterilization).
2 > ALARM: Temperature is upper than ----°C.

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

Loop Equipment Tag Variable ADEIE((I:ESS Description I/O
4000 IRC 4000 01 IT_4000_01 300145 | Light Power Phase 1 (NOT IMPLEMENTED) Al
4000 IRC 4000 01 IT_4000_02 300146 | Light Power Phase 2 (NOT IMPLEMENTED) Al
4000 IRC 4000 01 IT_4000_03 300147 | Light Power Phase 3 (NOT IMPLEMENTED) Al
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 Al
4001 LT 4001 01 LT_4001_01 300131 |VS 4001 01 level Al
4001 DPT 4001 01 DPT_4001_01 300138 | Differential pressure measurement Al
4001 DPT 4001 02 DPT_4001_02 300139 | Differential pressure measurement Al
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) Al
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




Member

of

De Dietrich

o

CODE PROJECT: DD-8558-71- | Rev. 1

CUSTOMER: UAB / MELISSA

PROJECT: MELiSSA COMPARTMENT IVa

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

PAG 58 de 156 Ref. PRK-005393

Loop Equipment Tag Variable ADEIF_QCI;SS Description 1/0
4003 FQRC 4003 01 FQRC_4003_01 300109 |Inlet CO; flow measurement Al
4003 FQRC 400301 | FQRC_4003 01_SP 400100 |Inlet CO, flow set point AO
4003 FQRC 4003 02 FQRC_4003_02 300110 |Inlet Air flow measurement Al
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 Al
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 Al
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 400301 | BLWR_4003_01_MV1| 000103 | Start/Stop of the blower DO
4004 FT 4004 01 FT_4004_01 300129 | Reactor outlet gas flow measurement Al
4004 DPT 4004 01 DPT_4004_01 300140 | Differential pressure measurement Al
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 Al
4005 | BLWR 400501 | BLWR_4005_01_MV2 | 400104 | Air extractor set point (lightening refrigeration) AO
4005 | BLWR 400501 | BLWR_4005_01_MV1 | 000099 | Start/Stop of the extractor DO
4005 BLWR 400501 |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 Al
4006 TT 4006 01 TT_4006_01 300126 | Temperature measurement (AT 4006 01) Al
4006 AT 4006 02 AT_4006_02 300127 | Ph measurement Al
4006 TT 4006 02 TT_4006_02 300128 | Temperature measurement (AT 4006 02) Al
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 Al
4007 PT 4007 02 PT_4007_02 300136 | Reactor pressure measurement Al
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Loop Equipment Tag Variable ADEIEQ(I:ESS Description I/O
4007 PT 4007 01 PT_4007_01 300135 | Reactor pressure measurement Al
4007 PT 4007 02 PT_4007_02 300136 | Reactor pressure measurement Al
4008 WT 4008 01 WT_4008_01 300133 | Reactor weight cells Al
4009 AT 4009 01 AT_4009 01 300118 | Biomass measurement Al
4009 AT 4009 02 AT_4009_02 300119 | Biomass measurement Al
4009 AT 4009 02 300120 | Biomass sensor failure Al
4010 AT 4010 01 AT_4010_01 300121 | CO»/O; analyser Al
4010 AT 4010 02 AT_4010_02 300122 | CO/O; analyser Al
4010 AT 4010 03 AT_4010 03 300123 | Dissolved O, measurement Al
4010 PT 4010 01 PT_4010_01 300137 | Outlet gas pressure measurement Al
4010 TT 4010 01 TT_4010_01 300143 | Outlet gas temperature measurement Al
4010 SV 401001 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_MV1i 000107 | Start/Stop post condenser DO
4011 TT 4011 01 TT_4011 01 300142 | VS 4001 01 temp. measurement Al
4011 SV 4011 01 SV_4011_01_MV 000087 | Cooling water valve (Open/Close) DO
4011 SV 401101 SV_4011_01_FB 100087 | Cooling water valve (FEEDBACK) DI
4012 TT 4012 01 TT_4012_01 300144 | VS 4002 01 temp. measurement Al
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 401501 SV_4015_01_MV 000092 | Reactor Steam inlet valve (Open/Close) DO
4015 SV 401501 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
Ergﬁ{goennscy Emergency_Button_01 | 100111 | Emergency Buttons (any button pressed) DI
Ergergency 000106 | Electrical enclosure red LED DO
uttons
Ergﬁ:tgoennscy Emergency_Button_02 | 100112 | Emergency released DI
Ergergency 000105 | Electrical enclosure green LED DO
uttons

300148 | SPARE (NOT USED) Al

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.) Al

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:

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
Emergency Emergency Buttons

Buttons Emergency_Button_01 100111 (any button pressed) DI N/A 0/1
Emergency .

Buttons 000106 Electrical enclosure red LED | DO N/A 0/1
EISS{?OGnHSCy 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:

T i

\
LRI \_ﬁ

I |

=4
=

!

Fig. 1 Situation of C.IVa emergency buttons
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m 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 °C Aoooc || = | 0,033 W m™ K*
Thermal conductivity at 0 °C Aooc =] 0,035 W m*K*
Thermal conductivity at 20 °C hoe =] 0037WmiK"
Temperatures range T = [-45...155]°C
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:
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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.




Member of

De Dietrich

o

CODE PROJECT: DD-8558-71- | Rev. 1

CUSTOMER: UAB / MELISSA

PROJECT: MELiSSA COMPARTMENT IVa

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

PAG 64 de 156 Ref. PRK-005393

4.3.2 PBR and outlet gases condenser (HX 4004 01)
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j ’
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DE]C Glycol Inlet |
W e rreumam
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- 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)

BLWWR 4003 01

P
4003 01
R 4003 01

S 400303

- 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.

L ] or I.I.ITIOHS o
INOXPA, S.A
C. Telers, 54 Apt, 161

17820 BANYOLES .GIRONA (SPAIN}
Tel. (+34) 972 57 52 00 — Fax (+34) 972 57 65 02

Banyoles, 20/02/2009

CERTIFICADO DE TARAGE

INOXPA S.A  declara que la véalvula con c¢ddigo V7401 00218274FLU
descripcién: VALVULA DE SOBREPRESION CL/CL DN 1' y con OF 1053887 ha sido

tarada a una presion de 2 bar

Atentamente

Inoxpa, S.A
Dpt. de Calidad
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SOURCE OF SOLUTIONS

INOXPA, S.A

C. Telers, 54 Apt, 161

17820 BANYOLES .GIRONA (SPAIN)

Tel. (+34) 972 57 52 00 — Fax (+34) 972 57 565 02

Banyoles, 08/06/2009

CERTIFICADO DE TARAGE

INOXPA S.A  declara que

la valvula con cddigo V7401 00205697FLU

descripcién: VALVULA DE SOBREPRESION CL/CL DN 1° y con OF 1053886 ha sido

tarada a una presion de 2 bar

Atentamente

Inoxpa, S.A
Dpt. de Calidad
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i 2

CERTIFICADO VALVULAS DE SEGURIDAD

CERTIFICADO N° 9702

FECHA 05/086/2009
IDENTIFIGACION VALVULA
Orden de fabricacién 83464 Dismetro nominal de la entradaen mm  (DN1) 3/8" Fiuido de trabajo agua
Fabricante *VYC Didmetra nominat de la salidaenmm  (DN2)3/8" Localizacion / PSV..etc
Modelo 035 Diametro minimo de paso de fluido en w (d0) 10,20 | Presién de disparo enfrio  (Pe) 3,0 Bar
Cédigo 200209563821 | Coeficiente de descarga concedido (ad) Contrapresion Atmosférica
Tipo (AIT/AN/AP) AP Elevacién en mm (h) Atmosférica Pa

IDENTIFICACION MUELLE

Cédigo 56026
Longitud en mm (Ly 42 al ] ™ e L—F
Didmetroexteriorenmm  (De) 12,6 CLE L (A a1t
Dismetro del hilo en mm [G)) 1.8 frehe
Flecha en mm 5] 8,7 = I
Digmetro interior en mm (Di) 9 \—
Diametro medio en mm Om) 1038 == &
Espiras tofales {nt) 12 \
Espiras‘ efectivas {ne) 105 &
Fuerza en Kp (3] 5,52
INSPECCION VISUAL
Corrosidn interior Inexistente Cierre Excelente
Acabada Excelente Eje Excelente
Conexiones Excelente Muelle Excelente
Cuerpo Excelente Campana Excelente
Asiento Excelente Caperuza Excelente
TARADO
Presién de tarado (Pe) 3,0 Bar * f—\~
Presion de apertura (Psy  3.3Bar : /
Presién de clerre (Pc)  3.0Bar 5 ® /
Resultado Pasa g ? /
Flyido de prueba Aire s /
'
Temperatura 20 °C - /
Longitud visible de rosca en mr .
Observaciones
25122
CERTIFICACIONES
Resultado Pasa Probado
A
+ 1 f
Fecha 05/08/2008 Firma /@(i
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IE

CERTIFICADO VALVULAS DE SEGURIDAD |CERTIFICADO N° 8360

FECHA 29/04/2009
IDENTIFICACION VALVULA
Orden de fabricacidn 92872 Didmetro nominal de la entrada en mm  (DN1) 3/8" Fluido de trabajo Agua
Fabricante wYe Didmetro nominal de ta salidaenmm  (DN2 )3/8" Localizacion / PSV..etc
Modelo 095 Diametro minimo de paso de filidoen i (d0) 10,20 | Presién de disparoenfiio  (Pe) 3,0 Bar
Cédigo 200200563821 | Cosficiente de descarga concedido (od) Contrapresién Atmosférica
Tipo (AIT/AN/AP) AP Elevacién en mm (hy Atmosférica Pa
IDENTIFICACION MUELLE
Cédigo 56026
Longitud en mm (D] 42 [ L—f
ol o ! = ———
Didmetro exterior en mm (De) 126 CLI s} | (a1
ff fi o
Didmetra del hilo en mm {d} 1.8
ez L fLelh
Flecha en mm [G) 6,7
| oY
Digmetra interior en mm ©y 9 R\\\\ m
Diametro medio en mm (Om) 10,8 & = =
Espiras totales (nt) 12 \W © W\,g,
. ~ i
Espiras efectivas (ne) 105 b Tl o L 5
Fuerza en Kp (P) 5,52 L+ G.O1L
INSPECCION VISUAL
Corrosidn interior Inexistente Cierre Excelente
Acabado Excelente Eje Excelente
Conexiones Excelente Muells Excelente
Cuerpo Excelente Campana Excelente
Asiento Excelente Caperiza Excelente
TARADO
Presion de tarado (Ps)  3,0Bar >
. 3 f ..
Presi6n de apertura (Psy 3.3 Bar /
Presién de clerre (P6) 2.9Bar 3 = /
Resultado Pasa . /
H
Fluide de prueba Aire £ /
x
Temperatura 20 °C /
05
Longitud visible de rosca en mr
o
Observaciones
25122
GCERTIFICACIONES
Resultada Pasa Probado
Fecha

20/04/2009 Firma JL@[
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m CERTIFICADO VALVULAS DE SEGURIDAD |CERTIFICADO N° 8958
== FECHA 28/04/2009
IDENTIFICACION VALVULA
Orden de fabricacién ~ 92873/3 Dismetro nominal de la entrada sn mm  (DN1) 3/8" Fluido de trabajo Agua
Fabricante VYC Digmetro nominal ds la salidaenmm  (DN2 )3/8" Localizacion / PSV..etc
Medelo 095 Didmetro minimo de paso de fluido en i (d0) 10,20 Presién de disparoen fifo  (Pe) 4,0 Bar
Cdédige 200209563821 | Coeficiente de descarga concedido (ad) Centrapresion Atmosférica
Tipo (AIT/AN/AP) AP Elevacién en mm (hy Atmasférica Pa
IDENTIFICACION MUELLE
Cédigo 56027
Longitud en mm {L) 42 | > L—f
; ol =
Digmetro exterier en mm D) 13 F (ct+a)1.
Diémetrodelloenmm () 2 foh e
Flecha en mm ) 8,2 el_“r‘_ S
Didmetro interior an mm [{a)] 9 l_\ = ﬂ A\\Y\Y =
Digmetro medio en mm om) 11 [l——\ ) ) sl o8
Espiras totales (nt) 85 \(\\/
Espiras efectivas (ne} 8 & = - £
Fuerza en Kp (P 11,04 L+0.01L
INSPECCION VISUAL
Corrosién interior Inexistente Cierre Excelente
Acabado Excelente Eje Excelente
Conexiones Excelente Muelle Excelente
Cuerpo Excelente Campana Excelente
Asiento Excelente Caperuza Excelente
TARADO
Presién de tarado (Pe)  4,0Bar “* I
Presién de apertura (Psy 44 Bar 1‘: /
Presidn de clerre (Pc} 3.8 Bar ; 0 //
Resultado Pasa P /
Fluido de prueba Alre E ‘: /
Temperatura 20 °C ' //
Longitud visible de rosca en mr n:
Observaciones
25122
CERTIFICACIONES
Resultado Pasa Probado
Fecha 29/04/2009 Firma M
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@ CERTIFICADO VALVULAS DE SEGURIDAD |CERTIFICADO N° 8959
=== FECHA 29/04/2009
IDENTIFICACION VALVULA

Orden de fabricacién ~ 92873/4 Diémetro nominal de la entrada en mm  (DN1) 3/8° Fluide de trabajo Agua
Fabricante vYC Digmefro nominal de lasalidaen mm  (DN2)3/8" Localizacion / PSV. .etc

Modelo 095 Diametro minimo de paso de fiuldo en m (d0) 10,20 | Presion de disparo en frllo  (Pe) 4,0 Bar
Coédigo 200209563821 Coeficiente de descarga concedido (ad) Contrapresion Atmosférica
Tipo (AIT/AN/AP) AP Elavacién en mm {h) Atmosférica Pa
IDENTIFICACION MUELLE

Codigo 56027

Longitud en mm L 42 I L—F
Digmetro exterior en mm (De) 13 R “ﬁf—v‘m " (atapria
Diémetrodethioen mm (4 2 fhhoe

Flecha en mm M 82 = E ,\jm

- Iy - Fan Wt

Diametro interior en mm oy 9 ﬂ \‘\\-\

Digmetro medio sn mm om) 11 = L S .-
Espiras totales {nt) 9,5 '—\ N © W\J,

Espiras efectivas me) 8 . E o F £

Fuerza en Kp P 11,04 LEG.01L
INSPECCION VISUAL

Corrosién interfor Inexistente Cierre Excelente

Acabado Excelents Eje Excelente

Conexiones Excelente Muelle Excelente

Cuerpo Excelente Campana Excelente

Asiento Excelente Caperuza Excelente

TARADOQ

Prestén de tarado (Pe)  4,0Bar ‘f —

Presién de apertura Ps)  42Bar " /

Presién de clerre (Pc) 3,8 Bar *‘“Z 3 //

Resultado Pasa N 7

Fluido de prueba Alre d 1_: /

Temperatura 20 *C ' //

Longitud visible de rosca en mr D':

Obhservaciones

25122

CERTIFICACIONES

Resuliado Pasa Probado

Fecha 29/04/2008 Firma

i
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m CERTIFICADO VALVULAS DE SEGURIDAD |CERTIFICADO N° 8957
= FECHA 20/04/2009
IDENTIFICACION VALVULA
Orden de fabricacién 9287312 Diémetro nominal de fa entradaen mm  (DN1) /8" Fluido de trabajo Agua
Fabricante we Didmetro nominal de fa salidaenmm  (DN2 )3/8" Localizacion / PSV..efc
Modelo 095 Dldmetro minimo de paso de fluido en e (d0) 10,20 Presién de disparoenfric  {Pe) 4,0 Bar
Cédigo 200209563821 | Coeficiente de descarga concedido (d) Contrapresién Atmostérica
Tipo (AIT/AN/AP) AP Elevacién en mm (h) Atmosférica Pa
IDENTIFICACION MUELLE
Cédigo 56027
tongitud en mm (L) 42 e f
Diédmetro exterior en mm (De) 13 [CEEVAE
Digmetro del hilo en mm (dy 2
Flecha en mm [ui] 82 =
Didmetro interfor en mm {D g
Dismetro medio en mm Om) 13 < = R
Espiras totales {nt} 9,5
Espiras efectivas re) 8 g
Fuerza en Kp ® 1104 Lt0.o.
INSPECGION VISUAL
Corrosién interior Inexistente Cierre Excelente
Acabado Excelente Eje Excalente
Conexiones Excelente Muelie Excelente
Cuerpo Excelente Campana Excelente
Asiento Excelente Capeniza Excelente
TARADO
Presion de tarado (Pe} 4,0Bar @ N
Presién de apertura (Ps) 4.4 Bar 3: /
Presién de cierre {Pc) 3.9 Bar P //
Resultado Pasa § b 7
Fluido de prusba Aire : ,: /
Temperatura 20 *C 1 //
Longitud visible de resca en mr °:
Observaciones
25122
CERTIFICACIONES
Resultado Pasa Probado
Fecha 29/04/2009 Firma ﬂ;-
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W CERTIFICADO VALVULAS DE SEGURIDAD |CERTIFICADO N° 8956

== FECHA 29/04/2009
IDENTIFICACION VALVULA
Orden de fabricacién 92873/ Dismetro nominal de la entrada en mm  (DN1) 3/8" Fluido de trabajo Agua
Fabricante vYc Didmetro nominal de la salidaenmm  (DN2)3/8" Localizacion / PSV..etc
Modelo 095 Didmetro minimo de paso de fiuldo an o (d0) 10,20 Presién de disparoenfrfo  (Pe) 4,0 Bar
Codigo 200209563821 | Coeficiente de descarga concedido (ad} Contrapresién Atmosférica
Tipo (AIT/AN/AP) AP Elgvacién en mm (h) Atmosférica Pa

IDENTIFICACION MUELLE

Codigo 56027
Longitud en mm Ly 42 BN L—7f
Digmetro exterior en mm (bey 13 * EFAWB = (a+ap™ia
Didmetrodel o enmm (@) 2 fhoe
Flecha en mm M 82 < | =
Diémetro interior en mm (Di) 9 || /K\R\\“ =
Digmetro medio en mm ©Om 11 e S
Espiras totales (nt) 9,5 WW N w \,K
Espiras efectivas (ne) 8 & E o Wl
Fuerza en Kp ™ 14,04 Lto.onl
INSPECCION VISUAL
Corrosion interior Inexistente Cierre Excelente
Acabado Excelente Eje Excelente
Conexiones Excelente Muelle Excelente
Cuerpo Excelente Campana Excelente
Asiento Excelente Caperuza Excelente
TARADO
Presién de tarado (Pe}  4,0Bar “ —
Presién de aperiura sy  42Bar 3: /
Presién de clerre (Pc)  3,9Bar é 3 //
Resultado Pasa : - 7
Fluido de prueba Aire £ ,: /
Temperatura 20 °C ' //
Longitud visible de rosca en mr “:
Observaciones
25122
GERTIFICACIONES
Resultado Pasa Probado
Fecha 20/04/2009 Fima )%,
J
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5. GENERAL PROCEDURES

5.1Preparation 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.

This means that the valve is opened

0 This means that the valve is closed

m 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:

m 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.

m 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
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C) Connect (72" 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:

m 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~*

HV 400116*

HV 4001 15*

1 0
0 1
1 0

HV 4001 14

00

HV 4001 13

HV 4001 12

HV 4001 11

*Using GP 4001 01 *Using GP 4001 02

(LF 4001 02) (LF 4001 03)

HV 4001 10*

0 1

HV 4001 09*

HV 4001 08*

HV 4001 07*

HV 4001 06*

1 0
0 0
0 1
1 0
1 1

HV 4001 05*

*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
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 Pl 4005 02)

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

m 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

m 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 CO, and process air inlet:

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

- Open the general CO, /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):

m 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

HV 4002 13

HV 4016 14

*Using GP 4002 01

* Using GP 4002 02

HV 4002 02*

1

0

HV 4002 03*

HV 4002 04*

HV 4002 05*

HV 4016 27

HV 4016 28

0
1
0
0
0

1
0
1
0
0

HV 4002 06

*table 1




Member of

De Dietrich 0

PROCESS SYSTEMS

CODE PROJECT: DD-8558-71- | Rev. 1

CUSTOMER: UAB / MELISSA

PROJECT: MELiSSA COMPARTMENT IVa

DATE: 18/11/2009

PREPARED: J. GUBERN

PAG 82 de 156

Ref. PRK-005393

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)




Member of

De Dietrich 0

PROCESS SYSTEMS

CODE PROJECT: DD-8558-71- | Rev. 1

CUSTOMER: UAB / MELISSA

PROJECT: MELiSSA COMPARTMENT IVa

DATE: 18/11/2009

PREPARED: J. GUBERN

PAG 83 de 156

Ref. PRK-005393

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

m 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

HV 4001 05

HV 4001 06 or HV 4001 07

HV 4001 09 or HV 4001 10

HV 4001 11

HV 4001 12

HV 4001 15 or HV 4001 16

HV 4001 17 or HV 4001 18

o] O] ©o| ol o] o] o ©

*table 1




CODE PROJECT: DD-8558-71- | Rev. 1

Member of CUSTOMER: UAB / MELISSA

De DietriCh 0 PROJECT: MELiSSA COMPARTMENT IVa

PROCESS SYSTEMS DATE: 18/11/2009 | PREPARED: J. GUBERN

PAG 84 de 156 Ref. PRK-005393

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
m 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

m 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

HV 4005 08

HV 4011 01

HV 4011 02

SV 401101

HV 4014 10 (purge)

HV 4011 05

R k| R | O ©

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 400108
- HV 4015 10
- HvV 401503
- 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

HV 4015 22

HV 4004 01

HV 4004 03

SCV 4004 01

HV 4004 05

o| Ol o] o] ©

*table 3

m 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 seqguence: 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

m 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

HV 4005 08

HV 4012 02

HV 4012 01

HV 4016 20 (purge)

SV 401201

HV 4012 03

R k| R, O ©

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 121°C.

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 °C.

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 °C.

m The maximum operation temperature permitted is 145 °C. (for do not damage the valves

membranes, filters and others)
The need to heat larges masses of stainless steel from ambient temperature to 121 °C 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.

m 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.

m 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)

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

m 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

m 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:

B fr

*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)

HV 4001 04 (Vessel vent pipe)

HV 4001 02

HV 4001 05

HV 4001 06

HV 4001 07

HV 4001 08

HV 4001 09

HV 4001 10

HV 4001 11

HV 4001 12

HV 4001 13 (Flow meter bypass)

HV 4001 14 (Flow meter bypass)

HV 4001 15

HV 4001 16

HV 4001 17

HV 4001 18

HV 4001 19 (Reactor inlet valve)

o k| Rr| P, RP| R, P Rl P R P o Of O »r| O ©

*table 1

m 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).

m 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

HV 4015 10"

HV 4015 11

HV 4015 12

HV 4015 13

HV 4015 14

HV 4015 15

HV 4015 16

HV 4015 17

Pl R R R R R Rk

*table 2

Y 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.

m 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

HV 4014 05

HV 4014 06

SV 4014 01 (AUTO: Loop 4014)

HV 4014 07

HV 4015 01

HV 4015 02

HV 4015 09

HV 4015 05

HV 4015 06

o] O] O Oof o] ©o|] ol o] ©o| ©

*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"

HV 4015 11

HV 4015 12

HV 4015 13

HV 4015 14

HV 4015 15

HV 4015 16

HV 4015 17

o] O] ©o| ol o] o] o ©

*table 5

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

*table 1

Y 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.

m 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

HV 4015 37

HV 4015 50

SV 4015 01 (AUTO: Loop 4015)

HV 4015 49

o o] ©o| ©of o

*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:

fzzr
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¥ %
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*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

HV 4002 02

HV 4002 03

HV 4002 04

HV 4002 05

HV 4002 06

HV 4002 09 (Vessel vent pipe)

HV 4002 10 (Vessel vent pipe)

HV 4002 07

HV 4002 08

o| k| o] o o| r| r| R,

*table 1

m 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
HV 4016 16 1
HV 4016 25 1
HV 4016 217 1

*table 2

Y 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.

m 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

HV 4016 02

HV 4016 03

HV 4016 06

SV 4016 01 (AUTO: Loop 4016)

HV 4016 07

o| O ol o] o| ©

*table 4

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

ITEM STATE
HV 4016 147 1
HV 4016 16 1
HV 4016 25 1
HV 4016 21" 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:

m 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 217 1

*table 2

Y 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

m 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.

m 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:

STEAM INLET s @

|-

VS 4001 01 NOZZLE
(Clamp ASME 1)

Figurel. 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:

z SAMPLE

HV 4016 26 HV 4002 11

STEAMINLET & Wg (g R

VS 4002 01 NOZZLE
(Clamp ASME 1 1/2")

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.

STEAM INLET s

K— HY 4015 46

HY 4002 12

PBR NOZZLE
(Ingold 1)

SAMPLE

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.




CODE PROJECT: DD-8558-71- | Rev. 1

Member of CUSTOMER: UAB / MELISSA

De DietriCh 0 PROJECT: MELiSSA COMPARTMENT IVa

PROCESS SYSTEMS DATE: 18/11/2009 | PREPARED: J. GUBERN

PAG 110 de 156 Ref. PRK-005393

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.
m 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:

m 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)

PL-1 /2352007

Hw &5 11

or HW 400109

b

PL=11
557

LF 4001 02

=

=

Hw 400110

HYW4015 12

352006

ﬁLF 4001 0 5T-1,/2"-551-028 |

ST-1,/27-581-027 |

PS

i
Lt i ert Gag]
5 W54
z
F
>
aots0z | F
HA/3015 10
z
)
g
I
x
e

ST-3/4"-551-081

ST—3/4"—551-026 %

—&51-0EE
401519

ST-3/4"

SF 405 01 H/ 401518

* 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)

Hy/ 4002 04
}_ 5&:] [C i] PL—1,/2"—352-014 jL//:ﬂ_
w NRS4002 01
Hh/ 0 4016 10 o
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= N HVA01E 13 %
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I o T o H 4016 28
: ARG
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I =1
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o |
Inertt Gas o
Huw/ 4016 24 I I
g [ e P
o A6 25 [SQ]
H/ o6 0z P b

PL-1 /2652013 % Hi/ 40 16 03

7
R :
Hh 4002 13 HJ%M _<

* 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

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

operator.

m 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).

m 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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v" 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 Olcan be closed

- Close HV 4015 11 and HV 4015 18

v' 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
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*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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v' 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 0land HV 4015 06 to permit the steam inlet

- After 20-30 minutes, valves HV 4014 0land HV 4015 06 can be closed

- Close HV 4015 15 and HV 4015 20

v' 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 0land HV 4015 05 to permit the steam inlet

- After 20-30 minutes, valves HV 4014 0land 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

cooling.

operation.

- 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

After this, it's possible to continue with the normal
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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
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*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.
v" 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.

v" 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:

e 2 working diaphragms
e 1 monitoring diaphragm

e 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 |l of the project
m 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 aqgitators

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.

m 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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m 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.

ﬂ 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.

m 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 | of the project

technical documentation)
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10.4. Maintenance of valves: membrane replacement/others

10.4.1.Hand-operated diaphragm valves (Birkert, model 3233)

Dismantling of the valve:

m Before dismantling or opening the valve, turn-off the medium and depressurize the pipes.

Fixing _
screws

Diaphragm

Valve body

&

Handwheel

Holes for
the fixing
scraws

FIGUREL. Disassembled d

rawing of the manual diaphragm valve 3233

- Open the valve until the optical indicator (yellow) is completely let out (till blocking).

m Only turn the hand wheel by hand.




Member of

De Dietrich

o

CODE PROJECT: DD-8558-71- | Rev. 1

CUSTOMER: UAB / MELISSA

PROJECT: MELiSSA COMPARTMENT IVa

DATE: 18/11/2009

PREPARED: J. GUBERN

PAG 136 de 156

Ref. PRK-005393

- 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:

Material of the diaphragm
o Elastomer PTFE/EPDM
8 2 25
15 35 4
20 4 45
25 5 &
40 8 10
a0 12 15
a0 30 k]
100 40 a0

m 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 (Blrkert, 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 (Burkert, 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).

Orifices (female
thread G1/4*)

Diaphragm

4 fixing screws

FIGUREZ2. 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:

Material of the diaphragm
oN Elastomer PTFE/EPDM
8 2 25
15 a5 4
20 4 45
25 3 &
40 a8 10
50 12 15
a0 30 55
100 40 50

- 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.

m 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.

m When handling acids, precautionary measures are to be taken at all times.

10.5.2. Maintenance of dissolved O, 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.

m 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.
m 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 (N,) or
carbon dioxide (CO,) 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.

m The O, 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):

m 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 4to 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 O, 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.

m 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 KCI 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.

m 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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Serial Order no. | Description

no.

10 52020430 | Aluminium housing, M20 x 1,5; not for EEx-d/XP

10 52020488 | Aluminium housing, M20 x 1,5; HART, with 3 keys for adjustment from outside, not for
EEx-d/XP

10 52020489 | Aluminium housing, M20 x 1,5; Profibus PA/Foundation Fieldbus, with key for
adjustment from cutside, not for EEx-d/xFP

10 52020431 | Aluminium housing, ¥ NPT, not for EEx-d/XP

10 52020490 | Aluminium housing, ¥ NPT, HART, with 3 keys for adjustment from outside, not for EEx-
diXP

10 52020491 | Aluminium housing, ¥ NPT, Profibus PA/Foundation Fieldbus, with key for adjustment
from outside, not for EEx-d/XP

12 52020440 | Mounting set housing/sensor consisting of: 2 O-rings 45.69 x 2.62 EFDM + locking
piston

13 52024110 | Adjustment keys for adjustment from outside, consisting of: keys, covers and screws
(version 2.0)

15 52020760 |Cable gland M20 x 1.5; seal

15 52020761 |Cable gland G, seal, adapter

15 52020762 ([Plug 2/7-pole, Han7D, seal

15 52020763 | Plug 3-pole, M12, seal

20 52020432 | Cover for Aluminium housing incl. seal, not for EEx-d/XP

20 52020433 | Cover for Aluminium housing incl. seal, for EEx-d/XP

20 52020494 | Cover for Aluminium housing with inspection glass incl. seal, for Ex-free area

20 52020492 [ Cover for Aluminium housing with inspection glass incl. seal, not for EEx-dxF

20 52020493 | Cowver for Aluminium housing with inspection glass incl. seal, for EEx-d/XP

21 52020429 |Seal set EPDM for cover Aluminium housing (5 pes.)

25 52020432 | Cover for Aluminium housing incl. seal, not for EEx-d/xXP

30 52024400 |Electronics 4 ... 20 mA, HART, Ex, version 2.0x, adjustment keys on electronics

30 52024111 |Electronics 4 ... 20 mA, HART, Ex, version 2.0x, adjustment keys on the housing

<] 52027785 |[Data memory module

a5 52020434 |Terminal 3-pole, BFI fiter 4 ... 20 mAHART

40 71002865 ||Indicating module with 3 adjustment keys, incl. holder
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Replacement parts for process components:

Serial Order no. | Description

no.

55 52020667 |Flange 1/4-18 NPT IEC 61518, fastening: 7/16-20 UNF, C22.8 (2 pcs.)

55 52020668 |Flange 1/4-18 NPT IEC 61518, fastening: 7/16-20 UNF, 316L (2 pcs.)

55 52020669 |Flange 1/4-18 NPT IEC 61518, fastening: 7/16-20 UMF, 316L (2 pcs.), with PTFE seal (2
pes.)

55 52020670 |Flange 1/4-18 NPT |EC 61518, fastening: 7/16-20 UNF, 316L, lateral ventilation (2 pcs.)
incl. 4 closing screws, with PTFE seal (2 pes.)

55 52020671 | Flange 1/4-18 NPT, IEC 61518, fastening: 7/16-20 UNF, C22.8, lateral ventilation (2 pcs.
) incl. 4 closing screws

55 52020672 | Flange 1/4-18 NPT, IEC 61518, fastening: 7/16-20 UNF, 316L, lateral ventilation (2 pcs.)
incl. 4 closing screws

55 52020673 | Flange 1/4-18 NPT, PN 160, fastening: M10, 316L (2 pes.), with PTFE seal (2 pes.)

55 2020674 Flange 1/4-18 NPT, PN 160, fastening: M10, C22.8 (2 pcs.)
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Serial Order no. | Description

no.

55 52020675 |[Flange 1/4-18 NPT, PN 160, fastening: M10, 316L (2 pcs.)

55 52020676 |[Flange 1/4-18 NPT, PN 420, fastening: M12, 316L (2 pcs.)

55 52020677 |[Flange 1/4-18 NPT, PN 420, fastening: M12, 316L (2 pcs.), with PTFE seal (2 pcs.)

55 52020678 |[Flange 1/4-18 NPT, PN 420, fastening: M12, C22.8 (2 pcs.)

55 52020679 |[Flange RC 1/4, fastening: 7/16-20 UNF, 316L (2 pes.), with PTFE seal (2 pcs.)

55 52020680 |Flange RC 1/4, fastening: 716-20 UNF, 316L (2 pcs.)

55 52020681 |Flange RC 1/4, fastening: 7/16-20 UNF, 316L, lateral ventilation (2 pes.) incl. 4 screws,
with PTFE seal (2 pes.)

55 52020682 |Flange RC 1/4, fastening: 7/16-20 UNF, 316L, lateral ventilation (2 pcs.) incl. 4 closing
SCrews

55 52020430 | Aluminium housing, M20 x 1.5; not for EEx-d/XP

55 52020488 | Aluminium heousing, M20 x 1,5; HART, with 3 keys for adjustment from cutside, not for
EEx-d/xP

55 52020489 | Aluminium housing, M20 x 1,5; Profibus PA/Foundation Fieldbus, with key for
adjustment from outside, not for EEx-d/XP

55 52020431 | Aluminium housing, ¥& NPT, not for EEx-d®P

55 52020430 | Aluminium housing, M20 x 1.5; not for EEx-d/XP

55 52020488 | Aluminium housing, M20 x 1.5; HART, with 3 keys for adjustment from cutside, not for
EEx-d/xP

55 52020489 | Aluminium housing, M20 x 1,5; Profibus PA/Foundation Fieldbus, with key for
adjustment from outside, not for EEx-d/XP

55 52020431 | Aluminium housing, ¥ NPT, not for EEx-dXP

55 52020430 | Aluminium housing, M20 x 1.5; not for EEx-d/XP

55 52020488 | Aluminium heousing, M20 x 1,5; HART, with 3 keys for adjustment from cutside, not for

EEx-d/XP
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Serial Order no. | Description

no.

55 52020489 | Aluminium housing, M20 x 1.5; Profibus PA/Foundation Fieldbus, with key for
adjustment from outside, not for EEx-d/XP

55 52020431 | Aluminium housing, ¥ NPT, not for EEx-dXP

12 52020440 | Meounting set housing/sensor consisting of: 2 O-rings 45.69 x 2.62 EFDM + locking
piston

13 52024110 | Adjustment keys for adjustment from outside, consisting of: keys, covers and screws
(version 2.0)

15 52020760 | Cable gland M20 x 1.5; seal

15 52020761 |Cable gland %, seal, adapter

15 52020762 |Flug 2/7-pole, Han?7D, seal

15 52020763 | Plug 3-pole, M12, seal

20 52020432 | Cover for Aluminium housing incl. seal, not for EEx-d/XP

20 52020433 | Cowver for Aluminium housing incl. seal, fior EEx-d/xP

20 52020494 | Cover for Aluminium housing with inspection glass incl. seal, for Ex-free area

20 52020492 | Cover for Aluminium housing with inspection glass incl. seal, not for EEx-d/XP

20 52020493 | Cover for Aluminium housing with inspection glass incl. seal, for EEx-d/XP

1 52020429 | Seal set EPDM for cover Aluminium housing (5 pes.)

25 52020432 | Cover for Aluminium housing incl. seal, not for EEx-d/XP

25 52020433 | Cover for Aluminium housing incl. seal, for EEx-d/XP

30 52024400 |Electronics 4 ... 20 mA, HART, Ex, version 2.0x, adjustment keys on electronics

30 52024111 | Electronics 4 ... 20 mA, HART, Ex, version 2.0x, adjustment keys on the housing

3 52027785 | Data memory module

35 52020434 | Terminal 3-pole, BRF filter 4 ... 20 mAHART

40 71002865 | Indicating module HART with 3 adjustment keys, incl. holder
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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

11.3.1.0n-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 O, 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.
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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:

e Max. metric flow = 1000 m%h
e Max. mass flow = 1200 Kg/h

e 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:

e Max. metric flow = 0 m*/h?
e Max. mass flow = 0 Kg/h®

e Max. velocity = 1.4 m/s

Y 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:

e Max. metric flow = 9.5 m%h
e Max. mass flow = 19.8 Kg/h

e 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.

e Max. metric flow = 1 m*h
e Max. mass flow = 1000 Kg/h

e 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

e Max. metric flow = 0.3 m%h
e Max. mass flow = 300 Kg/h

e Max. velocity = 0.4 m/s

- To refrigerate the feed/harvest tanks.

e Max. metric flow = 1 m%h
e Max. mass flow = 1000 Kg/h

e Max. velocity = 1.4 m/s
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— 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:

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. Me3tric flow | Max. Mass flow | Max. Velocity
(m>/h) (Kg/h) (m/s)
AIR
Reactor air refrigeration system ‘ 1000,0 1200,0 8,6
WATER
Reactor refrigeration system (jacket) ‘ 0,0 0,0 14
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 1,0 1000,0 14
system
Reactor water circuit cooling system 1,0 1000,0 1.4
Condenser refrigerating 0,3 300,0 0,4
TOTAL 3.3 33000 | @ -

*Table 2. Utilities requirements

v" 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 |: Calculations”.

Page 6




MELiSSA Metissh
S

TECHNICAL NOTE 87.2.11
Part Il

4. FINAL CONTROL LOOPS DIAGRAM

This document is confidential property of the MELiISSA partners and shall not be used, duplicated, modified or 171
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP



1 2 | 3 L 5 6 1 8 9 10 11 12 13 14 15 16

4013
PLC

111 11— 11— 1 11— 11— 1 11— 1 1 1 11— 1 1 11— 1 1 1 1 1] 1 1 1 1 1 1 1 1 1 1 11— 1 11— 1 —1 1 11— 1 1 11— 1 1 1 — 1 1 1 1 1 1 F— 1 1 1 1 11— 1 1 1 11 — 1 1 1 11— 1 11— — 1 1 1 1 — 1 1 — 1 1 — 1 — 1 1 F— 1 — 1 |

—

<
<

GF 4003 05
—///—N/—(//—///—I—(

11—+ |——+ 11—/
11— [ — 11 —417

)

Setpoint

w h:T =
1 : ;
o 3 Antifoam |- [Antifoam |
wﬂ%mmﬂ Pt 4007 N[/ +—/1#— 11— 11—/ 11 11— 1] [ =1 =] =1 =1 =] =1 1= X =111
F_4004_SP1 PLC W/ — 11— 11— 15— 15— 15— [ F—1 1 1| — 1] —] 1 f—] ] b 1 #— ] #—1 [ +—1 ] F— w 4.
S <
3 N
T <
\w M w M Y=t It 11— 11— 11 11—#11— 11 /4016 Setpoint
< < 7
11— 11— 11— 1= 11— 1 [ —F 1 =41 [~ 1 =41 =1 1= [ 1 =41 [ =4[ [ 1 [ —F 1 [~ 1~ [ [~ 1 | —F | | —9—F | [ =41 [~ 1 [ —F1 =41/~ 1 = 11— 11— [ I =41 ]~ [~ 1 | —F 1 |~ 1 |~ 19— 1 [~ 11— [ 1—4 11— [ |—4 1 | —4 11— 1] H 4 H w PLC T_4016_SP
) () ) I S -
! &) O i ;
4010 1 T 3 T 3 P ST-3/47-551-001
3 - 3 T T, < f A s il SE <K Inlet Steam
_I:V PLC A.t\lal\\l:l:l\\l:q, @ i w T = s o = w MV Y HV 4014 01
N N N N o etpoin I >
3 T « 3 P Setpoint 4015 i < 18 a F_4002_SP i} @ 3 = 5 M
T 4 w Y F e 4004 03 T 4015 SP 11—t 11— 11 e 3 T I w o w Q X _Mm 20T
N ~ . LR . HV 4004 02 - — L > > i 4 5 [SETE
. N PG-1/2"-S52-003 1 ! —_1/2"-552— N | | = N N S N
O%m_.mA v_uqo_moa H w w M W / K \D sn _UHQ 1/2"-552-002 _ A:T:TE[_ M 1 M o i « % o T * | z 3
w N N H HV 4004 02 T ePangoz g 3 N 3 4. 3 4. RS HV 401615 7 3
N 2 8 .
< w 4. 3 FT Pl 2 © ﬁ H N H N [ H1—#11— 11— —] N1/ — 11— 11— 11— 1 —1 1 —1 1 F—1 ] f—1 ] —1 [ +—] [ +—1 ] —] I F—1 b= 11— 11— 1 1—i1—) H o g H
a. L 1 4004 07 HX 4010 01 4004 01 N s w w 4. w 4. N A002/4008N—/1—+11—411—+11—411—B11—4 11— 11— [ 1= 11— 1 |—4 1 [—4 1 = 11— 11— [ | [ 1= | — <=1 [— | ] l:lﬂ:l\\l:J, 3 H W Setpoint
., 1 . Tubing Tubing " . . . Hv400401 I I owxw » » N N ,_. €1 | —F [~ 1~ 1| —+11—1 1] N 2L 8| 17_2012_sP1
PG-1/2"-PP-008 N q PG-1/2"-552-006 2416 2416 PG-1/2"-S52-005 PG—1/2"-552-004 PG-1/2"-S52-001 PG-1/2"-552-001 3 PLC N N o[ - — N
Gas Outlet WN / = T M N / D d D A sD N Um £ d+p N w H z H N [ s —114—114—11 M N = J N 3 I
HV 4004 05 3 S < 4. ,_. SCV 4004 01 GF 400403 # » HV 4004 03 - ™ R a004 01 . ~ P q 1 N 4. N 4. < T_ N q ﬁ ST w,_, W < Service Air Inlet
= g = — © < N ~ > < ~ N - N <
% _Mm 4. N M % v Inox. = 3 b3 © o A A w ,_. _I_:\J:TV:J‘:J:TH —t1/— wlt\l:lHVI l:l:l:lt\l:l:lw |~. —— 11— 11— 11— 11— 1 |— l\\l:ltlw —A 1= | It 11— | 1~ 11— e N 4. ._, mw\./ N i 401103
g z 1 £ E.%m Inox | Tubbing z 5 N g < 3 N F N 3 N T L N Wen
A AS : b & 3 < N T N T L N ST-1/27-S51-051 N L N /N
2 S 33 g A 4 T 1z N T 1 N 3 | /T 3 B SV 4016 01 4012
C02/02 2 S 7 w N T N 3 1 NI Y T | N L T 11— 1—+11- :l:l:lw:l/{\:l\\l: 119111—1 11
A > = N w 1 3 i 3z (s N [ 4 3 _l T sFaote02 L 5 PLC o o
PT ™ ¢ i 5 T 3 3 4. 3 4. 100201 4. N N 4. N 4. 3 e o S
3 4010 01/ \4010 01, ~ Tubing v, N N 4. 4. N 4. 1 HV 4002 04 N N N 1 4. N < _Nm T L i
S 1,/ <§a 4 4. 1 < q L y _WN_ /‘W_s, PL-1/2"-552-014 ,__. .W /;. N N /e 4. - h/\m > N ﬁ, %
o ~ > ~ ~ 2 s
& . e s 3 w w T T w 1 HV 4016 27 1 \w W H M Hvaote 16 0, X L2 5 M 3 K
= o > N ~ it o el Le)
) 8 L T AF 400401 N 3 S = N < T e UAYAYAY Y N .P s 4 ! T
. _Mm %, A 2 5 z| 2 GLY-3/4"-SS1-006 n — 3 N w <l H 3 H nw 2 H 4. W H 3 g3 N % 8 R
o N s % J 2| > | 5 AP =3 N Trv 4007 01 w 2 5 L 1 i w B T (PSR RV 406201 >A g 3 e Nm
] > Ny w @ w w <HV 4004 06 N 4. N w o H < 1 = N w S
Test Gas Inlet > <|) E.%m % v e N 1 3 N < - 2 ! ¥ 3 L 1 TT B oiv_3/4-ss1-008y T F
' & - % RN ¥y M Rva00401 | 3 w HX 4004 0 4 % m, ° 3 ° N w I 7 2 N = v > / Sk Sk Glycol Outlet
T R s = Iy S > N N . GP SV 401201 HV 401201  HV 400507
ST-3/4"-552-001 o % 5o OLY-3/4"-S51-005 q H N PT LS S D VAN T vz 4. ~ H 4002 03
Inlet Steam > mﬂ — ““\((/\CQ_LWH/ i T {007 0y 013 0 s @ Tz a\e A w ! H > w
HV 4014 01 HV 4004 07 N N R ETAN T I\ 3 = VS 400201 ST-3/4"-5$1-057
Inoculum >--4 . I —= —y z Bryew |z “ 3 I 17 " 3 kAN 4 Inlet Steam
; [ < IN-1/2"-$52-001 3 N H > A < T 3 3 Y 4016 26 A=3/4"-551-004" 7 //_
. 1 N — < >
Antifoam ! HV 401301 3 H w T HV 400201 -] K H<nert Gas] %a & w M r:l , M
fse] ~ "
BLWR 4003 01 E.%m v i. N * HV 4016 24 H Y. a N i. ] TV 4002 11 s
— M — o N
: cor- 277001 N . 775 RN A e (I oS ! ) Y
12} Ing < N
PS A HV 4015 49 SV 401501 13 HV 4016 0 S _MNW_WN“ N > _3/4"-551—
e 3T M > PL-1/2"-552-013 LS HV 401603 H T HRAANNANH A 1T CLgs/e mmmg oou§| Glycol Inlet
13 I 3 RV 4005 01 s N < ! ’ ©  HV401202 HV400508
RV'4003 01 PG-1/2"-S52-010 |_Z 1 w Hj\\ m _|_WN_|A = H w R P m
[ AVAVAVAVRWY S L E HV 4002 13 V4018114 N < PL-1/2"-852-017 z Liquid Outlet
Tubbing<q|p> Inox. )\ NRV 400306 % SV400302 HV ow%w H._/, A — y i - H ﬂ 3 I<Wmomcm <> q
N it it > H
GLY-3/4"-S51-006 m NER } 3 Q 4 11 #—11#—11F+—11#—1 1 F——C WT 4002010 8
< Glycol Outlet { S — AR < < &7 $ e
I ) > PP 4005 01 N
! ’ T 3 AT . VS 4005 01 ,_. 2
4. 4000 07) BiO N "
ST-1/2"-551-004 N w T Project<|>Others
- - <1 N N
Lgey 1 X - o 1
\ /_. 3 N HV 400505 Electrical 3
GLY-3/4"-S51-005 > N
_O_<OO_ Inlet .“ xw > > > 1—111=3 :.I_%I Lt 1— Yyt 11— 1 —ti Ho 17— - —11—411 ] ™ Resistance Y] M
N ™ ® H
l )
A
HX 4005 02 N
(I Y| YYDy} VA YYyyas | Yy (V) Yy Ry w
|
'
4005

111111111 11— 11— 1 11— 1 11— 1 F—1 L =1 | #—1 1+ [ —1 [ 11 +— | — S| +— 1 —1 [ — ]| +—1 1 +—] ] To BLWR_4005

H
!
3

1t 1 /=11 141 |~ =1 | | =%/ [ —1 | |—1 | | —~& ] |
WT-3/47-SS1-002
A \|

FROM_PLC_
LOOP_4002/4008

[
!

== N wr wr w w w wr wr| PROYECTO MELISSA - Compartment IVa CLIENTE
TITULO Universitat Autonoma
P&ID DIAGRAM & CONTROL de Barcelona

»
ml ! &4 11—+11—111— 40007400 IRC 4000 01 T_4005_SP1
02\ 7 3 G Jlndey! milond o ondon bialondl v ot ndon (andonlal Bl
Q "
._/,ltT:T:T:T:T: mm JAN M FI:\.A‘:l\T PLC Mvw%.ldoomlm_um PLC /et 1151l 11 11 111 1 5 11 11— 11t ] 11 b1 15111 1 mwéml»oowlo_
3 N
: s G _ ! I '
* PAI-1/2"-552-003 - PAI-1/2"-S$2-003 7 - "WN” 3 ,N_. 3 3 Y R 4005 02
1 o8 PVC 4003 04 HV 400307 | S ... T
e B 3 8 GF 4003 09 1 1_. ._, Jesst
S NS N OLY-3/4"-S51-004
H o N g 3 3 N /9 N - 1 K K Glycol Outlet>
PAI-1/2"-S52-001 NI Ve T 1] 1 %) %) HX 4005 01 ! / HV 4005 01 HV 4005 07
- . ol N ; || 4
ST GF 4003 04 00502 1 :l\\l:|« 5] ]
T 8 N 3| (== OLY-3/4"-S51-003
. [ 3 3 i 3 ENEERS <t 1 —<—TX Glycol Inlet
1 ~ U 7
! H H 4 @ @ N H m s W b3 _.lt\l:l\\|!l\\l\\l\\ltl:ltl:l!.l:l:l:J SV 400501 Hv 400502 HY 400508
~ 5 ~ < < N
m 3 M j!¢|l\ M M T o a2 % q M / 7 < Wr—3/47-SS1-002 b < Wr—3/47-551-0g1 f A N Water Inlet
MSM 1/2"-852-001 W q 3 3 g €02-1/2"-352-002 3 Ho% 1/2"-552-003 % * w 8 o ) ‘_ o % h B ’ w HV 400503 B
CO2 Inlet ; > " E|._-VA_,|M|.__\._ > 1 i e N D NI g ! s
3 3 2 S )
N ,_. S G 003 03 NRV 4003 01 PVC 4003 01 GF 4003 06 NRV 400304 PVC 4003 02 HV 4003 05 S OF 4003 08 4. NRV 4003 05 N 9
L3 H ,_. T s N 3 T 1~ —1[— 11—+ 1= [ 1= 11— 11— 1 [~ 1 —4 11— 1~ | |~ —1 [ 1—+] | —F 11— 1 M g _u_‘o_moHA voﬁsm_‘m
i < W S H H 2 ™ 2 N 1 1t 11— 11— 1~ 11— 141 1= 14— 11— 1= 11— 1) N w ﬂw
ol I N 4006 02
w N w M M = e w b z 8 v: TI L BA-1/2"-$52-002 3 H L <
Setpoint v « w w v % 2 N 4. m HV 4002 12: s ST BN V4K w<>8mvo._N§>\(._ ﬁ * w
»n I = © ~
F_4003_SP1 il 2003\ [/ 11— — 11— LT 11— 11— L1 [ 1 L1 51 1 94 1 1 1 [ L 1 1 b [ [ 1 1 14— ] . N ,_. w < ] < 8 g Nm >m w N w
R < > | > >
Setooint F\\|_:\|t\|_:\|_‘\\|\:|‘\\l:ll\l:l\\l:l:ltltl\\l\\l\\|_:\|_‘\\|\:|_‘\\|_:\|t\|_‘:|_:\|\:|_‘:|t\|_i|‘\\|%|_‘\\ﬂut\ltltltltltltlu l:ltltl\\‘:l:l:l:l:l:h«\@w%% :lil:l&.@: —1/ 7 G 11— 1~ [ =41 | R 11— 1 [~ 11— [~ [ 1—4 11— [ [~ [ 1 —4 1 /&L [1—f 117 3 H N
F %oou SP2 11—i—inf\ PLC % » T S % S A A A M T w
— — ¢ 3 l HV'4015 22 NN
N 21 N <
Setpoint :l:l:l:l% ﬁ H T NRV 4001 SN LF 4006 01 LF 4006 02 M H ,_. 4. Proi HA vO h
F_4003_SP3 N N N = rojec thers
Steam ST-3/4"-S51-001 % T H % . = _, " M M ; H
<
w T L o P EN_ N~ ST-1/2"-551-060 st-3/4'-ssi-oo] T 3 3 Inlet Steam _wmo 11#—114—11—11
< A = N |
WT-3/4"-551-001 w w X J g HY 401535 X w _ w e 2
~3/4"-551— X & I w ]
water Inlet % w m H _MWW _MWM HY 4015 34 w w w w £ m m_‘_.MB V:T:T:
~ 3 3 < 7
~ -— < < ~
" N N ! > > NN N & i
. PAI-3/4"-SS1-001 X X X I X T X 2 z z - 3 i >__10C._”_®._”
Air Inlet : +- Setpoint T ¥ :
3 i _ n@ 3 pH_4006_SP e = 7
S - AI=150-PVC—005
ST-3/4"-551-001 _ _ / ~ ST-3/4"-S51-001 H _ 3 ST-3/4"-S51-001 qveeoel Setpoint , 4006 nedaiania ol >
Inlet Steam S > > f y > i =T a e p A A | Wr_4006_01_spP 114 S Base Inlet AI-250-PVC-007
HV 401401 8 = ! / 9 4. 1 5 Bl 3 9D 0 8 > = - = PLC 1_.
L o 9 < N N TT T ~ 2 I [Hvao151s . AI_ AI-200-PVC-006
a S L L - 4. 4. e I > N z T Setpoint e ! 3
J L a a Setpoint 11— 1= X —11—t11—110—111 3 S A = WT_4006_02_SP I 1 I
< 3 , X F_4001_5P1 N 1 R = I3 A Al=150-PVC—004
= g N N T R H ENERNEEN m w| | PL=T/2-852-010 W M 3 1 Q I
- ) M H
g 5 P o Setpoint 11—t 11-3 —4 11—t 11— 17 T ¥ 55 5 + T 3 3 T L VS 4006 02 rille
! 2 2 F_4001_SP2 7 9 1 T B B B NN : 1 !
o < N N LF 400105 LF 400104 1 N
” ; 1!l — i !
_l:l:l\\l:l:lt.H —t 11— 11 s 3 = @ T 3 %
~ g . >~
4014 N N @ v « T Inox < |ppTubbing N T
Setpoint Ty —yy——y—y 1 ! 3 A 1 3
/ I N ] I_ =
T_4014_SP PLC N * _|l 4001 €/ — ,_. :T:T:T:T:T\tlm EY_WNTV o \ N M
¢ H 13 €/ — -1 q HV 4015 08 S PBA-1/2"-S52-002 | q\ SPBA-1/2"-PP-001
N /I—i1- 3T —11— 2 o < N <
w W i HA qH RN PLC . H w 3 g m, o) (o NRV 4006 02 ( i W »
1 3 3 iT 3 ﬁ 3 vl 2 N A y 3 1
T3 [ L I 1 7 N g | o T 3
N 4. N N 3 q N L. N 4 < 2 nL,r 3 4.
i. N ﬁ. W H N ﬁ. HN ,_, W n W Al_ H _IA"_:m: Gas M J
§ 3 Y 3 8 w H w Y w 3 N J z T ©HV4015 07 w T »
s < < 3 N =
z ﬁ. 3 _Nm S < <3 N H 1 I
: L : . R qs o 2l ORE 7ol
. z _1/2"-5S2— N T * I3 N = oF \4001 01 3
Liquid Inlet _WN_ = PL-1/2"-552-001 U M 4. TVN_VV 3 N /w N %,_. 2 _Mm s _Mm HV 4001 16 N M
HV 4001 01 i 3 HV 4014 00 W HN T o PL=1/2'-552-007 HN T =0 z HM z q* H w 5
N N N N < N ) | N I
. . AI=3/4"-SS1-001 w H\\‘_|\\\_|\:|\:_|\:_|\:_|: EN 4. ,— q H 4. g /H ﬁ % HV 4001 11X m V 4001 12 % ﬁ N S »
Service Air Inlet K ! v < 3 S ﬁ 1 g 3 i o b
- N T N ~
HV 401103 w ;—. H W H N 4. : HV 4015 11 /N Wm M N P,
= 1 LF 4001 01 N N w 1 3% , 3 T T
< N N y -5 I N — ~ 2
o Setpoint 1 7 T { s 175 7] 1 N N »
s> W#—11F—11+—11+—11 ~ < IS e \/ ,_. - » <~ >
: R g P — ﬁ NI Log m : Pl : _ ‘
« M HV 4014 04 w ~ M w w < A H T _ 2 2 A w 4. Acid Inlet
b=y — < 173 Nl N N
M 4011 & HV 401408 © w H w w % -7 400102 e ST=1/2-551-028 S M w 1 »
i S S 5 s 2 3 o o 4
Y PLC 3 g T S =] i3 I\ % % 3 1
M y . * J—17 QJ M Z %, z { 3 N w ST-1/2"-551-027 w VS 4006 01
= S 3 ,_. RV 401101 T RV 4001 01 4. ,_ ,_. . @ N
= ~ ~ N .
HV 4011 EMA N 2 ._, < s N H w ,_. I  / _:ox.A v._.ccc_:.m ﬁ g
OLY=3/4"-S$1-002 T [5] w3 3 L 11 #—11+—11+—1 1A @ .
< Glycol Outlet f A PX — K < 1 ! «Lp ~) . 1 3 8 T ) Ve ) GF 4005 01  Ajr Inlet
HV 4005 07 HV 401102 SV 401101 N 4001 01, < __ PAC-1/2"-552-002 | | __ PAC-1/2"-PP-001 Al—150-PVC—-002
q N = < 1l I <
H N H .\, NRV 4006 01 (
3 M T VS 4001 01 \ < @ N Project<{|p>Others %
I N H T AI-200-PVC-001
@ 3 1 N \ AI=150-PVC-003 ))
/ — N N T > >
5 oy ] L ! ._ : ; 5 b 8 2 L83
= T <« Gnerca) e L e DL
S ,_ H HV 4015 03 W A|_wm_l'|_=m;0mm w N 2 m m N 7 S
HV 4011 05 . HV 4001 22 N N M 5 HV 4015 04 J T c | T s . .
_ Glycol Inlet > { 14— S s 1-001 > s1-1/2°{ss1-008 vq M - Vnﬂ_Mm SAE5T: SAEST: Filter & Grille
4 . m HV 4005 08 HV 401101 o H‘\\\l T T m 4—,I< 401502 W W m W W w W
Others <€{|pProjec : ] ¢ S 5 3 t b
) PL-1/2"-552-004 H q: > 1
> I ~ ra < \_WN_IYA
z T 5 N N N HV4015 10
X ,—. H )
< s 3
; 5 { 3 1 X
. l [ L
L X ST3/4'-551-005 3 3 1 L -——= == _ -——= _ D.Tatay _ J.Mestre
11— 1 1 —1 11| —1 | —1 | — | —] 91 1 #—1 1 +—1 ] M by — ~~ ~~ ~~ ~~ h s > =~ > > o W Dibujado D. Tatay
I L De Dietrich Equipos Quimicos, S. L. Member of Comprobado | 3. Mestre
M W Av. Princep d'Asturies 43-45, 1r-5a UQ U_QH-‘_O_.- <‘O_ Fecha 13,/04/2010
N
q .P E-08012 BARCELONA [PROCESS SYSTEMS W] Referencio
< 2

FROM_PLC_

11—111—41 ]~/ — 11— 11— &1 FOO_UI#OON\#OOW

SF 401505 HV 401528 _U_.>ZO Ze Revision Escala

DD—-8558-/21-100-02 9 s.E.

G

Este plano es propiedad de DE DIETRICH EQUIPOS QUIMICOS, S. L. Queda prohibido su uso o prestamo a terceros, asi come su reproduccion fotal o parcial
sin nuestra expresa autorizacion por escrito

1 2 3 L | 5 6 ] 8 9 | 10 11 12 13 | 14 | 15 16




MELiSSA Metissh
S

TECHNICAL NOTE 87.2.11
Part Il

5. FINAL LAYOUT DRAWING

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 173
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP



FORMATO: DIN A1

2 3 4 0 | / 9 14 15 16
HX 4004 01 HX 4004 01
: [T — [T T ‘
[ J
0
RCIVa
RCIVa
I —
e e O MCC 01
XKL 01
— g
I 15 A °
P —— T
: } VS 4006 01 : ===
VS 4006 02
5 O
AN L
o
VS 4001 01 =
N WT 4006 01 L
2 WT 4006 02 =
VS 4001 01
L
PP 4006 01 —
| PP 4006 02
I/ \:/
0
WT 4002 01
|
ALY A Y PIPIN Y
P S
MCC 01 VS 4002 01
-— © ©
o ||
g AL
| g i -
R ] | ]
= 1 N
XKL 01 A
Al
/
A\ i
I - — —
GO
© ©
S¢S \_J
S S D GP 400201 GP 4002 02 \_/
n -
>
RCIVa
o N Dibujado D. Tatay
o 8 De Dietrich Equipos Quimicos, S. L. Member of Compronoda | 0. estre
8 S @ Av. Princep d'Asturies 43-45, 1r-5a DeDietrich o Fecha 21-10-2009
8 g D E-08012 BARCELONA [PROCESS SYSTEMS =7 ] I = = ™ | PRe_5393
%) E TUHY MELISSA - Compartment IVa SR
> TITULO Universitat Autdbnoma
LAY - OUT de Barcelona
GP 4001 02 O pp-8558—-71—-102—01 |71 [T
Este plano es propiedad de DE DIETRICH EQUIPOS QUIMICOS, S. L. Queda prohibido su uso o prestamo a terceros, asi como su reproduccion total o parcial
sin nuestra expresa autorizacion por escrito.
7 3 4 5 | / 9 | 14 | 15 | 16




MELiSSA mdtifsa
S

TECHNICAL NOTE 87.2.11
Part Il

6. FINAL LISTS

6.1. EqQuipment List

6.2. Instrument Lists

6.3. Lines List

6.4. Material and Valves Lists

6.5. Control: Digital and Analogical signals
6.6. Equipment specifications

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 175
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP



De Dietrich Equipos Quimicos, S.L.
A Princep d'Asturies 43-45, 1r-5a
E-028012 BARCELONA

EQUIPMENT
CUSTOMER: UAB
PROJECT: MELISSA COMPARTMENT IVa [ DATE:| 13/11/2009 [PREPARED: J.GUBERN
DRAWING DD - 8558 - 71 RE 4 CHECKED: J. MESTRE

DENOMINATION DESCRIPTION SUPPLIER OBSERVATIONS

RCIVa Photobioreactor Reactor "loop" , design natural convection. Material: AISI 316L, glass DDPS / Bioengineering Modification of the existing one

HX 4004 01 Condenser Reflux condenser for reactor. Material AISI 316L Bioengineering Existing unit
BLWR 4005 01 Extractor Air fan for cooling lightening of reactor SODECA Air refrigeration system

vs oot

GP 4001 01 Feed pumps to reactor Mettering pump in stainless, membrane PTFE, flow 0 to 4 I/h. Control by electronic variator.| LEWA Flow: 4 I/h. P=20 bar. Tri-clamp 1/4". Motol

GP 4001 02 Sterilizable IP55 0,25KW 2 polos

VS 4006 01 Acid vessel Vessel (2L capacity) in borosilicate glass for acid addition AFORA

VS 4006 02 Base vessel Vessel (2L capacity) in borosilicate glass for base addition AFORA

PP 4006 01 Acid pump Mettering pump for acid dosing. AFORA Existing unit

PP 4006 02 Alcali pump Mettering pump for alcali dosing. AFORA Existing unit

VS 4002 01 Harvesting tank Agitated tank in AISI 313:;‘9239! ;atlzzcsiilt)i/\,lé);)or\éi::ljirgim;:ﬁl;lcft;s:rating cooling. Designed t TECALSA Existing unit

GP 4002 01 Harvest pumps to reactor Mettering pump in stainless, membraneSF;I'rli:EZ;‘fll)tlJ;v 0to 4 I/h. Control by electronic variator. LEWA Flow: 4 I/higggg’gg;\xr;clpzlmoz 1/4". Moto
BLWR 4003 01 Compressor Membrane compressor in AlSI 316 / PTFEz'ffi/omuilrl,a gas recirculation to reactor. Normal flow; KNE

HX 4005 01 Glycol cooler Plate heat exchanger for glycol cooling with cold glycol Existing unit

HX 4005 02 Glycol heater Electrical resistance (heater) Tope 5 KW 230 Vca

PP 4005 01 Recirculation pump Centrifugal pump for glycol loop for control of reactor temperature Existing unit

VS 4005 01 Expansion vessel Expansion vessel for glycol circuit. Material AISI 316. Volume: 10 | Olaer

VS 4011 01 Antifoam vessel Vessel for antifoam addition not in the scope of project

PP 4011 01 Antifoam pump Mettering pump for antifoam addition not in the scope of project

HX 4010 01 Cooler Sample gas cooler Sick-Maihack Samplig conditioner
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De Dietrich {'}

PROCESS SYSTEMS

ANALYZER

CUSTOMER: |Universitat Autonoma de Barcelona / MELiISSA
PROJECT: |MELISSA COMPARTMENT IVa DATE: 04/11/2009 CHECKED: J. MESTRE
DRAWING: |DD-8558-71-100-01 REV: 7 J. GUBERN

PREPARED:

CT08 Dual Probe A01 0044

AT 4009 01 REACTOR 1" Biomass measurement MONITEK

AT 4009 02 REACTOR 1" Biomass measurement 0..5g/ InPro8200, In Trac799M AISI316L METTLER TOLEDO
AT 4010 01/02 PG-1/2"-SS2-007 1/2" CO,/0, gas analyzer Multor 610 SICK MAIHAK

AT 4010 03 REACTOR 1" Dissolved Oxygen measurement 0...100% InPro6800+In Trac 777+VP6 AISI316L METTLER TOLEDO

AT 4006 01 REACTOR Ph measurement 0...12 InPro3253+InTrac777+VP6+M300 | AISI316L METTLER TOLEDO

AT 4006 02 REACTOR Ph measurement 0...12 InPro3253+InTrac777+VP6+M300 | AISI316L METTLER TOLEDO
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA
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De Dietrich {}

PROCESS SYSTEMS

CONTROL VALVE

CUSTOMER: | Universitat Autbnoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 04/11/2009 CHECKED: J. MESTRE
DRAWING: DD-8558-71-100-01 REV: 7 PREPARED: J. GUBERN
FQRC 4003 01 C02-1/2"-SS2-001 1/2" CO; inlet mass flow measurement F202D-FA-44-V BRONKHORST -- -- -- -- --
FQRC 4003 02 PAI-1/2"-SS2-001 1/2" Process air inlet mass flow measurement F202D-FA-33-Z BRONKHORST -- -- -- -- --
FQRC 4003 03 PG-1/4"-SS2-009 1/2" Circulated gas mass flow measurement F202D-FA-44-V BRONKHORST -- -- -- -- --
FQRC 4003 04 C02-1/2"-SS2-002 1/2" Total gas mass flow measurement F202D-FA-44-V BRONKHORST -- -- -- -- --
SCV 4004 01 PG-1/2"-SS2-006 1/2" Outlet gas mass flow measurement 2833 + 8605 AISI316L BURKERT - - - -- --
SV 4003 01 C02-1/2"-PP-004 1/2" Inlet process gas to analyzer 2031 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4003 02 PAI-1/2"-SS2-003 1/2" Inlet gas for biomass sensor cleaning 2031 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4003 03 PG-1/4"-SS2-009 1/2" Blower BLWR 4003 01 gas recycling 2031 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4005 01 GLY-3/4"-SS1-003 3/4" Glycol inlet to plate heat exchanger 2652 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4006 01 PAC-1/2"-SS2-001 1/2" Acid addition to reactor for the pH control 2031 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4006 02 PBA-1/2"-SS2-001 1/2" Base addition to reactor for the pH control 2031 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 401101 GLY-3/4"-SS1-002 3/4" Glycol outlet from VS 4001 01 jacket 2652 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4012 01 GLY-3/4"-SS1-008 3/4" Glycol outlet from VS 4002 01 jacket 2652 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4014 01 ST-3/4"-SS1-006 3/4" Steam inlet to VS 4001 01 - AISI316L SIEMENS 1 A -- -- X
SV 4015 01 ST-1/2"-SS1-077 1/2" Steam inlet to reactor 2031 + 1062 + 6012 AISI316L BURKERT 1 A X 1 X
SV 4016 01 ST-3/4"-SS1-020 3/4" Steam inlet to VS 4002 01 - AISI316L SIEMENS 1 A -- -- X

TP = TYPE 1: ON/OFF

AC = A: PNEUMATIC (SIMPLE EFFECT) OPERATION

F/E = LIMIT SWITCH

TP = TYPE 2: PROPORTIONAL

AC = B: PNEUMATIC (DOUBLE EFFECT) OPERATION

N = NUMBER OF LIMIT SWITCHES: 1, 2

TP = TYPE 3: ELECTROVALVE

AC = C: PNEUMATIC (PROPORTIONAL) OPERATION

E = ELECTROVALVE

Page 1 of 1
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S
De Dietrich & Temperature
CUSTOMER: Universitat Autobnoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE:| 15/03/2010 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 8 PREPARED: J. GUBERN
TT 4010 01 VS 4001 01 1" VS 4001 01 temperature measurement 0...150 °C PT-100 + transmitter 4/20mA INOX WIKA
TT 4011 01 PG-1/2"-SS2-007 1" Temperature measurement -10...150 °C PT-100 + transmitter 4/20mA INOX WIKA
TT 4012 01 VS 4002 01 1" VS 4002 01 temperature measurement -50...250 °C PT-100 + transmitter 4/20mA INOX WIKA
TT 4005 01 REACTOR 1 Reactor temperature measurement 0...150°C PT-100 + transmitter 4/20mA INOX BIOENGINEERING
TT 4006 01 REACTOR 1" Reactor tem. Meas. (pH sensor AT 4006 01) 0...140°C InPro3253+InTrac777+VP6+M300 AISI316L METTLER TOLEDO
TT 4006 02 REACTOR 1" Reactor tem. Meas. (pH sensor AT 4006 02) 0...140°C InPro3253+InTrac777+VP6+M300 AISI316L METTLER TOLEDO
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PROCESS SYSTEMS

CUSTOMER: |Universitat Autobnoma de Barcelona / MELISSA

PROJECT: |MELISSA COMPARTMENT IVa DATE: 04/11/2009 PREPARED: J. GUBERN
DRAWING: [DD-8558-71-100-01 REV: 7 CHECKED: J.MESTRE
LT 4001 01 VS 4001 01 11/2" Level measurement Guided microwave Vegaflex 63 AISI 316L VEGA
LT 4007 01 REACTOR 1" Foam measurement (not defined) (not defined)
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Av. Princep d’Asturies 43-45, 1r-5a
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PROCESS SYSTEMS

FLOW

CUSTOMER: |Universitat Autbnoma de Barcelona / MELISSA

PROJECT: MELISSA COMPARTMENT IVa DATE:| 04/11/2009 CHECKED: J. MESTRE

DRAWING: DD-8558-71-100-01 REV: 7 PREPARED: J. GUBERN
FI 4003 01 C02-1/2"-SS2-002 1/2" Total gas inlet flowmeter 0-21 I/min art. 502654 Glass BIOENGINEERING
FT 4004 01 PG-1/2"-SS2-006 172" Total gas outlet flowmeter 0-20 I/min INOX BRONKHORST
FT 4001 01 PL-1/2"-SS2-007 1/2" Total liquid inlet to reactor 0-20 Kg/h Promass83 A AlSI 316L Endress&Hauser
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
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De Dietrich

PROCESS SYSTEMS

PRESSURE

CUSTOMER: |Universitat Autdbnoma de Barcelona / MELISSA

PROJECT: MELISSA COMPARTMENT IVa DATE:| 04/11/2009 CHECKED: J.MESTRE

DRAWING: DD-8558-71-100-01 REV: 7 PREPARED: J. GUBERN
P1 4001 01 VS 4001 01 11/2" VS 4001 01 pressure measurement -1...5 bar 316L WIKA
P1 4001 02 VT-1"-SS2-001 11/2" GF 4001 04 pressure measurement -1...5 bar 316L WIKA
P1 4002 01 VS 4002 01 11/2" VS 4002 01 pressure measurement -1...3 bar 316L WIKA
P1 4001 02 VT-3/4"-SS2-001 11/2" GF 4001 04 pressure measurement -1...5 bar 316L WIKA
P1 4003 01 PRC 4003 01 Pressure measurement 0...1,5 bar PP WAIRCOM
P1 4003 02 PRC 4003 02 Pressure measurement 0...1,5 bar PP WAIRCOM
P1 4003 03 C0O2-1/2"-SS2-002 Pressure measurement 0...1,5 bar PP WAIRCOM
P1 4003 04 PRC 4003 04 Pressure measurement 0...1,5 bar PP WAIRCOM
P1 4003 05 GF 4003 08 11/2" GF 4003 08 pressure measurement -1...5 bar 316L WIKA
P1 4003 06 GF 4003 09 11/2" GF 4003 09 pressure measurement -1...5 bar 316L WIKA
P1 4004 01 GF 4004 01 11/2" GF 4004 01 pressure measurement -1...5 bar 316L WIKA
P1 4004 02 GF 4004 02 11/2" GF 4004 02 pressure measurement -1...5 bar 316L WIKA
PI1 4005 02 WT-3/4"-SS2-002 11/2" Water circuit pressure measurement 0...4 bar 316L WIKA
PI14011 01 PRC 4011 01 Pressure measurement 0...1,5 bar PP WAIRCOM
P1 4011 02 PRC 4012 01 Pressure measurement 0...1,5 bar PP WAIRCOM
PT 4007 01 REACTOR 11/2" Reactor pressure measurement -1...1,5 bar VEGABAR 52 316L VEGA
PT 4007 02 REACTOR 11/2" Reactor pressure measurement -1...5 bar VEGABAR 52 316L VEGA
PT 4010 01 PG-1/2"-SS2-007 11/2" Analyzer line pressure measurement -1...5 bar VEGABAR 52 316L VEGA
PS 4001 01 PL-1/2"-SS2-005 11/2" Pressure switch transmitter PSD10 316L WIKA
PS 4001 02 PL-1/2"-SS2-007 11/2" 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 11/2" Pressure switch transmitter PSD10 316L WIKA
PS 4002 02 PL-1/2"-SS2-013 11/2" 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 02 172" Pressure switch transmitter (NOT INSTALLED) M700 IE4 316L LEWA
PS 4003 01 PG-1/4"-SS2-009 11/2" Pressure switch transmitter PSD10 316L WIKA
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DPT 4001 01 PL-1/2"-SS2-007 11/2" Filter differential pressure measurement 0...3 bar VEGADIF 55 316L VEGA
DPT 4001 02 PL-1/2"-SS2-009 11/2" Prefilter differential pressure measurement 0...3 bar VEGADIF 55 316L VEGA
DPT 4004 01 PG-1/2"-SS2-001 11/2" Outlet gas diff. pressure measurement 0...3 bar VEGADIF 55 316L VEGA
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Av. Princep d Asturies 43-45, 1r-5a
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PROCESS SYSTEMS

CUSTOMER: |Universitat Autonoma de Barcelona / MELISSA

PROJECT: MELISSA COMPARTMENT IVa DATE: 15/03/2010 PREPARED: J.GUBERN

DRAWING: DD-8558-71-100-01 REV.: 8 CHECKED: J.MESTRE
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
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LINES
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CUSTOMER: Universitat Autonoma de Barcelona / MELISSA

PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE

DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN

LINE NOMENCLATURE FLOW: PROCESS LIQUID
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 | 11/2 005 PL-1/2"-SS2-004 PL-1/2"-SS2-007 SS-2
PL SS2 | 11/2" 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 | 11/2" 008 PL-1/2"-SS2-007 PL-1/2"-SS2-010 SS-2
PL SS2 | 11/2 009 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
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 ClIVa LIQUID OUTLET --- SS-2
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

y LINES
ember of
De Dietrich VA
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: PROCESS GAS
FLUID | MAT | SIZE NUMBER START LINE END LINE OBSERVATIONS CLASS
PG SS2 1/2" 001 HX 4004 01 PG-1/2"-S52-002/004 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"-S52-002 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"-S52-004 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"-SS52-006 PG-1/2"-PP-008 PP
PG PP 1/2" 008 PG-1/2"-SS2-006 ClVa 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
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

Member of

LINES
De Dietrich VA
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: PROCESS AIR
FLUID | MAT | SIZE NUMBER START LINE END LINE OBSERVATIONS CLASS
PAI SS2 1/2" 001 ClVa PROCESS AIR INLET PAI-1/2"-SS2-002/003 --- SS-2
PAI SS2 1/2" 002 PAI-1/2"-SS2-001 C02-1/2"-SS2-001 --- SS-2
PAI SS2 1/2" 003 PAI-1/2"-SS2-001 REACTOR - SS-2
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

y LINES
ember of
De Dietrich
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: PROCESS CO,

FLUID | SIZE | MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
CcO2 1/2" SS2 001 CIVa CO, INLET C02-1/2"-SS2-002 --- SS-2
CO2 1/2" SS2 002 C02-1/2"-SS2-001 C02-1/2"-S52-003 --- SS-2
CO2 1/2" SS2 003 C02-1/2"-SS2-002 REACTOR --- SS-2
CO2 1/2" PP 004 C02-1/2"-552-002 PG-1/2"-PP-007 --- SS-2
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

y LINES
ember of
De Dietrich
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: ACID
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
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a

E-08012 BARCELONA

y LINES
ember of
De Dietrich
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: BASE
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
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

y LINES
ember of
De Dietrich VA
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: GLYCOL
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
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

) LINES
ember of
De Dietrich VA
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: AIR
FLUID | SIZE | MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
Al 3/4" SS2 001 AIR INLET GLY-3/4"-SS1-002 SS-2
Al 3/4" SS2 002 AIR INLET GLY-3/4"-SS1-008 SS-2
Al 3/4" SS2 003 GLY-3/4"-SS1-001 GLY-3/4"-SS1-002 --- SS-2
Al 3/4" SS3 004 GLY-3/4"-SS1-007 GLY-3/4"-SS1-008 --- SS-2
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a

E-08012 BARCELONA

Gember of LINES
De Dietrich 0
CUSTOMER: |Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-21-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: INOCULUM
FLUID | SIZQ | MAT NUMBER START LINE END LINE OBSERVATIONS CLASS
IN 1/2" SS2 001 INOCULUM INLET ST-1/2"-SS1-077 --- SS-2
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

LINES
Member of
De Dietrich 0

CUSTOMER: [Universitat Autonoma de Barcelona / MELISSA

PROJECT: MELiISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE

DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN

LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: STEAM
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
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 e 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

Page 10 of 13




De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

LINES
Member of
De Dietrich 0

CUSTOMER: [Universitat Autonoma de Barcelona / MELISSA

PROJECT: MELiISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE

DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN

LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: STEAM
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
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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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

) LINES
ember of
De Dietrich VA
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: VENT
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

Page 12 of 13




De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a

E-08012 BARCELONA

y LINES
ember of
De Dietrich
CUSTOMER: Universitat Autonoma de Barcelona / MELISSA
PROJECT: MELISSA COMPARTMENT IVa DATE: 05/11/2009 CHECKED: J.MESTRE
DRAWING: DD-8558-71-100-01 REV: 4 PREPARED: J. GUBERN
LINE NOMENCLATURE FLOW: PROCESS LIQUID
LINE NOMENCLATURE FLOW: WATER
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
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De Dietrich Equipos Quimicos, S.L.

Av. Princep d Asturies 43-45, 1r-5a
E-08012 BARCELOMA

Member of ACCESSORIES
De Dietrich £
CUSTOMER:| Universitat Autbnoma de Barcelona
PROJECT: MELiISSA COMPARTMENT IVa DATE: 03/11/2009 PREPARED: J.GUBERN
DRAWING: | DD -8558-21-100-01 REV: 9 CHECKED: J.MESTRE
TAG N° SITUATION DN SERVICE DESCRIPTION MODEL MAT. MANUFACTURER
NRV 4001 01 PL-1/2"-SS2-012 172" Reactor feed line no return valve Check Valve CV TC - Tri-Clamp 1/2" AISI316 BURKERT
NRV 4002 01 PL-1/2"-SS2-014 12" AP for the reactor outlet liquid pumps Check Valve CV TC - Tri-Clamp 1/2" AISI316 BURKERT
NRV 4003 01 C02-1/2"-SS2-001 172" Control valve protection Check Valve 6133G4Y AlSI316 HOKE
NRV 4003 02 PAI-1/2"-SS2-002 172" Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4003 03 PG-1/2"-SS2-009 172" Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4003 04 C02-1/2"-SS2-002 12" Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRYV 4003 05 C02-1/2"-SS2-003 1" Reactor air inlet no return valve Check Valve Sanitary valve 1" AISI316 FLUIVAL
NRYV 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 12" Control valve protection Check Valve 6133G4Y AISI316 HOKE
NRV 4006 01 PAC-1/2"-PP-001 172" Reactor acid inlet no return valve Check Valve CV TC - Tri-Clamp 1/2" AISI316 BURKERT
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 BURKERT
PRC 4003 01 C02-1/2"-SS2-002 172" Gas inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4003 02 C02-1/2"-SS2-002 12" Gas inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4003 04 PAI-1/2"-SS2-003 172" Gas inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4011 01 Al-3/4"-SS1-001 172" Air inlet pressure regulator system Pressure regulator valve EZRR 2/7 F20 PM/SM INOX WAIRCOM
PRC 4012 01 Al-3/4"-SS1-002 172" 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 AlSI316l INOXPA
RV 4002 01 VS 4002 01 1-1/2" VS 4002 01 safety valve Relief Valve 74700 AlISI316l INOXPA
RV 4003 01 PG-1/4"-SS2-009 172" Compresor outlet relief valve Relief Valve 74700 AlSI316l 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 AlSI316l 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 . 4 ¢4 Steam Trap TD42 INOX SPIRAX SARCO
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d’Asturies 43-45, 1r-5a

E-08012 BARCELONA FILTERS
Membe r.o.‘ .
CUSTOMER: | Universitat Autdbnoma de Barcelona
PROJECT: MELISSA COMPARTMENT IVa DATE: 19/03/2010 PREPARED: J. GUBERN
DRAWING: |[DD-8558-271-100-01 REV: 10 CHECKED: J. MESTRE

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 C0O2-1/2"-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 36050 C --- HEADLINE FILTER
GF 4003 06 C02-1/2"-SS2-002 | 1/2" Control valve filter Filter 36050 C --- HEADLINE FILTER
GF 4003 08 C02-1/2"-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 36050C --- 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
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De Dietrich Equipos Quimicos, S.L.
Aovr. Princep d Asturies 43-45, 1r-5Sa

E-08012 BARCELOMNA

Member of

De Dietrich

5

MANUAL VALVES

CUSTOMER: | Universitat Autbnoma de Barcelona

PROJECT: MELISSA COMPARTMENT IVa DATE: 19/03/2010 PREPARED: J. GUBERN

DRAWING: DD - 8558 - Z1 - 100 - 01 REV: 10 CHECKED: J.MESTRE

TAG N° SITUATION DN SERVICE DESCRIPTION MODEL MATERIAL | MANUFACTURER

HV 4001 01 PL-1/2"-SS2-001 1/2" ClVa liquid inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 02 VS 4001 01 1/2" VS 4001 01 liquid inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 03 VS 4001 01 1/2" VS 4001 01 vent outlet valve Manual Valve 3233 AIS| 316 BURKERT
HV 4001 04 VS 4001 01 1/2" VS 4001 01 vent outlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 05 VS 4001 01 1-1/2" VS 4001 01 liquid outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 06 PL-1 1/2"-SS2-007 1/2" Pump (GP 4001 01) liquid inlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 07 PL-1 1/2"-SS2-006 1/2" Pump (GP 4001 02) liquid inlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 08 PL-1 1/2"-SS2-006 1/2" Drain valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 09 PL-1 1/2"-SS2-007 1-1/2" Filter (LF 4001 02) liquid outlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 10 PL-1 1/2"-SS2-007 1-1/2" Filter (LF 4001 03) liquid outlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 11 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) liquid inlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 12 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) liquid outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 13 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) bypass Manual Valve 3233 AISI 316 BURKERT
HV 4001 14 PL-1 1/2"-SS2-007 1/2" Flowmeter (FT 4001 01) bypass Manual Valve 3233 AISI 316 BURKERT
HV 4001 15 PL-1 1/2"-SS2-008 1-1/2" Process liquid valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 16 PL-1 1/2"-SS2-009 1-1/2" Process liquid valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 17 PL-1 1/2"-SS2-010 1-1/2" Filter (LF 4001 04) liquid outlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 18 PL-1 1/2"-SS2-011 1-1/2" Filter (LF 4001 08) liquid outlet valve Manual Valve 3233 AISI 316 BURKERT
HV 4001 19 REACTOR 1/2" Reactor liquid inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4001 22 VS 4001 01 1" Feeding tank sampling valve Manual Valve AlSI 316 BURKERT
HV 4002 01 REACTOR 1/2" Reactor liquid outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4002 02 PL-1/2"-SS2-015 1/2" Pump (GP 4002 01) liquid inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4002 03 PL-1/2"-SS2-013 1/2" Pump (GP 4002 02) liquid inlet valve Manual Valve 3233 AlSI 316 BURKERT
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HV 4002 04 PL-1/2"-SS2-014 1/2" Pump (GP 4002 01) liquid outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4002 05 PL-1/2"-SS2-013 1/2" Pump (GP 4002 02) liquid outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4002 06 VS 4002 01 1-1/2" VS 4002 01 liquid inlet Manual Valve 3233 AISI 316 BURKERT
HV 4002 07 VS 4002 01 1-1/2" VS 4002 01 liquid outlet Manual Valve 3233 AISI 316 BURKERT
HV 4002 08 PL-1/2"-SS2-017 1/2" ClVa liquid outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4002 09 VT-1"-SS2-002 1" VS 4002 01 vent valve Manual Valve 3233 AISI 316 BURKERT
HV 4002 10 VT-1"-SS2-003 1" VS 4002 01 vent valve Manual Valve 3233 AISI 316 BURKERT
HV 4002 11 VS 4002 02 1-1/2" Harvesting tank sampling valve Manual Valve AlSI 316 BURKERT
HV 4002 12 REACTOR 1" Reactor sampling valve Manual Valve AlSI 316 BURKERT
HV 4002 13 PL-1/2"-SS2-015 1/2" Purge valve Manual Valve 3233 AISI 316 BURKERT
HV 4003 04 PG-1/2"-PP-009 1/2" Circulated gas valve Manual Valve PP
HV 4003 05 C02-1/2"-SS2-003 1/2" Process gas valve Manual Valve 3233 AlSI 316 BURKERT
HV 4003 06 REACTOR 1" Reactor air inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4003 07 PAI-1/2"-SS2-003 1/2" Process gas valve Manual Valve 3233 AlSI 316 BURKERT
HV 4003 08 REACTOR 1" Reactor air inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4004 01 PG-1/2"-SS2-004 1/2" Reactor gas outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4004 02 PG-1/2"-SS2-002 1/2" Reactor gas outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4004 03 PG-1/2"-SS2-005 1/2" Reactor gas outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4004 04 PG-1/2"-SS2-003 1/2" Reactor gas outlet valve Manual Valve 3233 AlSI 316 BURKERT
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 AlSI 316 BURKERT
HV 4004 07 GLY-3/4"-SS1-005 3/4" Condenser glycol inlet valve Manual Valve 2651 AISI 316 BURKERT
HV 4005 01 GLY-3/4"-SS1-004 3/4" Heat-exchanger glycol outlet valve Manual Valve 2651 AISI 316 BURKERT
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HV 4005 02 GLY-3/4"-SS1-003 3/4" Heat-exchanger glycol inlet valve Manual Valve 2651 AISI 316 BURKERT
HV 4005 03 WT-3/4"-SS1-001 3/4" Water inlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4005 04 WT-3/4"-SS1-002 3/4" Water purge valve Manual Valve 2651 AlSI 316 BURKERT
HV 4005 05 WT-3/4"-SS1-002 3/4" Water circuit valve Manual Valve 2651 AlSI 316 BURKERT
HV 4005 06 WT-3/4"-SS1-002 3/4" Water circuit valve Manual Valve 2651 AlSI 316 BURKERT
HV 4005 07 GLY-3/4"-SS1-002/004/008 3/4" General glycol outlet valve Manual Valve 2651 AISI 316 BURKERT
HV 4005 08 GLY-3/4"-SS1-001/003/007 3/4" General glycol inlet valve Manual Valve 2651 AISI 316 BURKERT
HV 4005 09 WT-3/4"-SS1-002 3/4" Air purge valve Manual Valve AlSI 316 ISO
HV 4006 02 PAC-1/2"-SS2-002 1/2" Acid line valve Manual Valve 3233 AlSI 316 BURKERT
HV 4006 03 PAC-1/2"-SS2-001 1/2" Reactor acid inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4006 05 PBA-1/2"-SS2-002 1/2" Base line valve Manual Valve 3233 AlSI 316 BURKERT
HV 4006 06 PBA-1/2"-SS2-001 1/2" Reactor base inlet valve Manual Valve 3233 AlSI 316 BURKERT
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 AlSI 316 BURKERT
HV 4011 01 GLY-3/4-SS1-001 3/4" Glycol valve Manual Valve 2651 AISI 316 BURKERT
HV 4011 02 GLY-3/4-SS1-002 3/4" Glycol valve Manual Valve 2651 AlSI 316 BURKERT
HV 4011 03 Al-3/4-SS1-001/002 3/4" General air inlet valve Manual Valve AlSI 316 ISO
HV 4011 04 Al-3/4-SS1-001 3/4" Air inlet valve Manual Valve 2651 AISI 316 BURKERT
HV 4011 05 Al-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 BURKERT
HV 4012 02 GLY-3/4"-SS1-009 3/4" Glycol valve Manual Valve 2651 AISI 316 BURKERT
HV 4012 03 Al-3/4-SS1-004 3/4" Air valve Manual Valve 2651 AISI 316 BURKERT
HV 4012 04 Al-3/4-SS1-002 3/4" Air inlet valve Manual Valve 2651 AISI 316 BURKERT
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HV 4014 01 ST-3/4-SS1-001 3/4" General steam inlet valve Manual Valve 2651 AlIS| 316 BURKERT
HV 4014 02 ST-3/4-SS1-002 3/4" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 03 ST-3/4-SS1-003 3/4" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 04 ST-3/4-SS1-069 3/4" Steam outlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 05 ST-3/4-SS1-006 3/4" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 06 ST-3/4-SS1-006 3/4" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 07 ST-3/4-SS1-005 3/4" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 08 ST-3/4-SS1-069 3/4" Steam outlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 09 ST-3/4-SS1-021 3/4" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 10 GLY-3/4-SS1-001 3/4" Steam outlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4014 14 ST-1/2-SS1-009 1/2" Steam inlet valve (sampling valve) Manual Valve 3233 AlSI 316 BURKERT
HV 4015 01 ST-1/2-SS1-007 172" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4015 02 ST-1/2-SS1-008 1/2" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4015 03 PL-1 1/2"-SS2-007 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 04 PL-1 1/2"-SS2-006 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 05 ST-1/2-SS1-030 1/2" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4015 06 ST-1/2-SS1-031 1/2" Steam inlet valve Manual Valve 3233 AIS| 316 BURKERT
HV 4015 07 PL-1 1/2"-SS2-008 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 08 PL-1 1/2"-SS2-009 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 09 ST-1/2-SS1-071 1/2" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4015 10 PL-1 1/2"-SS2-006 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 11 PL-1 1/2"-SS2-007 1/2" Steam outlet valve Manual Valve 3233 AIS| 316 BURKERT
HV 4015 12 PL-1 1/2"-SS2-006 1/2" Steam outlet valve Manual Valve 3233 AlIS| 316 BURKERT
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HV 4015 13 ST-1/2-SS1-070 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 14 ST-1/2-SS1-064 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 15 ST-1/2-SS1-029 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 16 ST-1/2-SS1-029 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 17 ST-1/2-SS1-029 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 18 ST-3/4-SS1-061 3/4" Steam outlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4015 19 ST-3/4-SS1-062 3/4" Steam outlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4015 20 ST-3/4-SS1-063 3/4" Steam outlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4015 21 ST-3/4-SS1-064 3/4" Steam outlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4015 22 PL-1/2-SS2-012 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 24 REACTOR 1/2" Reactor jacket purge Manual Valve AlSI 316
HV 4015 25 ST-1/2-SS1-010 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 26 ST-1/2-SS1-068 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 27 Drainage 3/4" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 28 Drainage 3/4" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 29 PAI-1/2-SS2-003 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 32 PAC-1/2"-SS2-001 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 33 PBA-1/2"-SS2-001 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 34 ST-1/2-SS1-059 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 35 ST-1/2-SS1-060 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 36 ST-1/2-SS1-012 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 37 ST-1/2-SS1-075 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 38 C02-1/2-SS2-003 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 39 ST-1/2-SS1-013 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
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HV 4015 40 ST-1/2-SS1-014 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 41 ST-1/2-SS1-043 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 42 ST-1/2-SS1-041 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 43 ST-1/2-SS1-042 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 44 ST-1/2-SS1-044 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 46 ST-3/4-SS1-001 1/2" Steam inlet valve (sampling valve) Manual Valve 3233 AISI 316 BURKERT
HV 4015 47 PL-1 1/2"-SS2-007 1/2" Purge valve Manual Valve 3233 AISI 316 BURKERT
HV 4015 48 PL-1 1/2"-SS2-006 1/2" Purge valve Manual Valve 3233 AISI 316 BURKERT
HV 4015 49 ST-1/2-SS1-077 1/2" Steam inlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4015 50 ST-1/2-SS1-077 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4015 51 ST-1/2-SS1-077 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 01 ST-1/2-SS1-015 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 02 ST-1/2-SS1-072 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 03 ST-1/2-SS1-016 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 04 ST-1/2-SS1-073 1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 05 VT-1-SS2-002 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 06 ST-3/4-SS1-020 3/4" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 07 ST-3/4-SS1-021 1-1/2" Steam inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 09 ST-3/4-SS1-019 3/4" Steam inlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4016 10 PL-1/2"-SS2-014 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 11 ST-3/4-SS1-045 3/4" Steam outlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4016 12 ST-3/4-SS1-047 3/4" Steam outlet valve Manual Valve 2651 AlSI 316 BURKERT
HV 4016 13 ST-1/2-SS1-046 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 14 PL-1/2"-SS2-013 1/2" Steam outlet valve Manual Valve 3233 AlSI 316 BURKERT
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HV 4016 15 VT-1-SS2-002 1/2" Steam inlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4016 16 ST-1/2-SS1-051 1/2" Steam outlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4016 20 GLY-3/4-SS1-007 1/2" Steam outlet valve Manual Valve 2651 AlIS| 316 BURKERT
HV 4016 21 PL-1/2-SS2-017 1/2" Steam outlet valve Manual Valve 3233 AlIS| 316 BURKERT
HV 4016 24 PL-1/2"-SS2-015 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 25 PL-1/2"-SS2-013 1/2" Inert gas inlet valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 26 ST-3/4-SS1-057 1/2" Steam inlet valve (sampling valve) Manual Valve 3233 AlSI 316 BURKERT
HV 4016 27 PL-1/2"-SS2-015 1/2" Purge valve Manual Valve 3233 AlSI 316 BURKERT
HV 4016 28 PL-1/2"-SS2-013 1/2" Purge valve Manual Valve 3233 AISI 316 BURKERT
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4000 IRC 4000 01 300145 Light Power Phase 1 (NOT IMPLEMENTED) Al 4/20 mA
4000 IRC 4000 01 300146 Light Power Phase 2 (NOT IMPLEMENTED) Al 4/20 mA
4000 IRC 4000 01 300147 Light Power Phase 3 (NOT IMPLEMENTED) Al 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 Al 4/20 mA
4001 LT 4001 01 300131 VS 4001 01 level Al 4/20 mA
4001 DPT 4001 01 300138 Differential pressure measurement Al 4/20 mA
4001 DPT 4001 02 300139 Differential pressure measurement Al 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) Al 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
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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 Al 0-5Vv
4003 FQRC 4003 01 400100 Inlet CO2 flow set point AO 0-5V
4003 FQRC 4003 02 300110 Inlet Air flow measurement Al 0-5Vv
4003 FQRC 4003 02 400101 Inlet Air flow set point AO 0-5V
4003 FQRC 4003 03 300111 Circulated air flow measurement Al 0-5Vv
4003 FQRC 4003 03 400102 Circulated air flow set point AO 0-5V
4003 FQRC 4003 04 300112 Total Inlet gas flow measurement Al 0-5V
4003 FQRC 4003 04 400103 Total Inlet gas flow set point AO 0-5Vv
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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4003 BLWR 4003 01 000103 Start/Stop of the blower DO 0/1
4004 FT 4004 01 300129 Reactor outlet gas flow measurement Al 4/20 mA
4004 DPT 4004 01 300140 Differential pressure measurement Al 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 Al 4/20 mA
4005 BLWR 4005 01 400104 Air extractor setpoint (lightening refrig.) AO 0-10 vV
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 Al 4/20 mA
4006 TT 4006 01 300126 Temperature measurement (AT 4006 01) Al 4/20 mA
4006 AT 4006 02 300127 Ph measurement Al 4/20 mA
4006 TT 4006 02 300128 Temperature measurement (AT 4006 02) Al 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 400601 | - Acid balance Eth Ethernet
4006 WT 400602 | - Base balance Eth Ethernet
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DRAWING: DD-8558-71-100-01 REV: 11 PREPARED: J. GUBERN
4007 PT 4007 01 300135 Reactor pressure measurement Al 4/20 mA
4007 PT 4007 02 300136 Reactor pressure measurement Al 4/20 mA
4008 WT 4008 01 300133 Reactor weight cells Al 4/20 mA
4009 AT 4009 01 300118 Biomass measurement Al 4/20 mA
4009 AT 4009 02 300119 Biomass measurement Al 4/20 mA
4009 AT 4009 02 300120 Biomass sensor failure Al 4/20 mA
4010 AT 4010 01 300121 C0O2/02 analyser Al 4/20 mA
4010 AT 4010 02 300122 C0O2/02 analyser Al 4/20 mA
4010 AT 4010 03 300123 Dissolved O2 measurement Al 4/20 mA
4010 PT 4010 01 300137 Outlet gas pressure measurement Al 4/20 mA
4010 TT 401001 300143 Outlet gas temperature measurement Al 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 Al 4/20 mA
4011 SV 401101 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 Al 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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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a

E-08012 BARCELONA ... | DIGITAL / ANALOGICAL SIGNALS LIST
De Dietrich £

CUSTOMER: Universitat Autonoma de Barcelona / MELISSA

PROJECT: MELiISSA COMPARTMENT IVa DATE: 18/11/2009 CHECKED: J.MESTRE

DRAWING: DD-8558-71-100-01 REV: 11 PREPARED: J. GUBERN
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) Al 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.) Al 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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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

ACCESSORIES SPECIFICATIONS

WEIGHT
De Dietrich {’*‘
CUSTOMER: |Universitat Autdbnoma de Barcelona PREPARED BY: J. GUBERN
PROJECT: MELiISSA Compartment Iva CHECKED BY: J. MESTRE
DRAWING: DD-8550-Z1 REV: A
DATE: 20/01/2010 PAGE: 1
' WT 4006 01 WT 4006 02
PRODUCT Acid solution Base solution
PRODUCT DENSITY (kg/m®) 1000 1000
OPERATION PRESSURE (bar) atm atm
TEMPERATURE (°C) atm atm
SITUATION VS 4006 01 VS 4006 02
TYPE platform scale platform scale
NUMBER OF CELLS 1 1
TRANSMITTER Compact Compact
MATERIAL INOX INOX
OUTLET SIGNAL Ethernet Ethernet
ELECTRICAL CLASIFICACTION ATEX No No
PROTECTION 1P43 1P43
MESURE WEIGHT RANGE 0...6 kg 0...6 kg
ACCURACY 1g 1g
OBSERVATIONS
WT 2008 01 WT 4002 01

PRODUCT Water solution Water solution
PRODUCT DENSITY (kg/m®) 1000 1000
OPERATION PRESSURE (bar) atm atm
TEMPERATURE (°C) 30°C 5°C
SITUATION Bioreactor VS 4002 01
TYPE Weight cells Platform scale
NUMBER OF CELLS 3 1
TRANSMITTER M300 M300
MATERIAL INOX INOX
OUTLET SIGNAL 4...20 mA 4...20 mA
ELECTRICAL CLASIFICACTION ATEX No No
PROTECTION IP65 IP65
MAXIMUM WEIGHT (NET+TARE) 750 kg 600 kg
ACCURACY 200 g
OBSERVATIONS
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a INSTRUMENTS SPECIFICATIONS

E-08012 BARCELONA
uembas of FLOW
Dietrich 0
CUSTOMER: Universitat Autonoma de Barcelona PREPARED BY: J. GUBERN
PROJECT: MELISSA Compartment IVa CHECKED BY: J. MESTRE
DRAWING: DD-8558-Z1 REV: 1
DATE: 08/02/2010 PAGE: 1
FT 4001 01 FT 4004 01
PRODUCT Water solution Process gas
IN
PRESSURE (bar)
ouT
MINIMUM 0,25 0
FLOW (L/h)
MAXIMUM 10 120
TEMPERATURE (°C) 7 10
SITUATION PL-1/2"-SS2-006 PG-1/2-SS2-007
PROCES CONNECTION Tri-Clamp 1/2" 1/4" O.D.
MATERIAL IN CONTACT WITH PRODUCT AISI 316L AISI 316L / Kalrez
PROCESS CONNECTION MATERIAL AISI 316L AISI 316L
PIPE SIZE 1/2" 1/2"
MESURE RANGE 0...20 kg/h 3...150 NL/h
SENSOR TYPE Coriolis
TRANSMITTER TYPE COMPACT
ACCURACY 0,1%/2glcm? +£0,5mm
OUTLET SIGNAL 4...20 mA 4...20 mA / RS232
ELECTRICAL CLASIFICACTION ATEX No No
PROTECTION IP67
ELECTRICAL CONNECTION 85-260 VAC +15 24 Vce
OBSERVATIONS Software: Default liquid Mesure on tube
Mesure on tube Not Sterilizable
Auto-drainable Filter required
Sterilizable
QUANTITY 1 1
SUPPLIER ENDRESS&HAUSER IBERFLUID
MANUFACTURER ENDRESS&HAUSER BRONKHORST
MODEL PROMASS
CERTIFICATES
Yes No
MATERIALS CERTIFICATE
CALIBRATION CERTIFICATE
ATEX CERTIFICATE
PED 97/23/EC CERTIFICATE
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De Dietrich

De Dietrich Equipos Quimicos, S.L.

INSTRUMENTS SPECIFICATIONS

LEVEL

CUSTOMER: |Universitat Autonoma de Barcelona

PREPARED BY:

MATERIALS CERTIFICATE

CALIBRATION CERTIFICATE

ATEX CERTIFICATE

PED 97/23/EC CERTIFICATE

Page 3 of 6

J. GUBERN
PROJECT: MELISSA Compartment IVa CHECKED BY: J. MESTRE
DRAWING: DD-8558-71 REV: 1
DATE: 08/02/2010 PAGE: 1
LT 4001 01 LS 4013 01
SITUATION VS 4001 01 RCIva
TYPE Microwave Level switch
OUTLET SIGNAL 4..20 mA 0/1
TYPE OF SENSOR Guided microwave
MATERIAL IN CONTACT WITH PRODUCT AISI 316L AISI 316L
CALIBRATION RANGE 0...100 % N/A
PROCESS CONNECTION Tri-clamp 1 1/2" Tri-clamp 1/2"
PROCESS CONNECTION MATERIAL AISI 316L AISI 316L
SENSOR LENGHT 1000 mm
SENSOR MATERIAL AISI 316L
SENSOR DIAMETER 6 mm
POWER SUPPLY
PROTECTION IP66 / IP67 IP66
ELECTRICAL CLASIFICACTION ATEX No No
ACCURACY +0,5mm N/A
DIGITAL INDICATION (LCD METER) No No
ELECTRICAL CONNECTION
FLUID TYPE Water solution Water solution
FLUID STATE Liquid Liquid
VISCOSITY 1 cP aprox.
OPERATION PRESSURE (barg)
MAXIMUM PRESSURE (barg)
OPERATION TEMPERATURE (°C) 5 35
MAXIMUM TEMPERATURE (°C)
QUANTITY 1 1
SUPPLIER VEGA
MANUFACTURER VEGA
MODEL VEGAFLEX61
OBSERVATIONS
Yes No
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

Menser o

De Dietrich &

INSTRUMENTS SPECIFICATIONS

PRESSURE

CUSTOMER: Universitat Autonoma de Barcelona PREPARED BY: J. GUBERN
PROJECT: MELISSA Compartment IVa CHECKED BY: J. MESTRE
DRAWING: DD-8558-71 REV: 1
DATE: 08/02/2010 PAGE: 1
0 PT 4007 01 PT 4007 02 PT 4010 01 DPT 4001 01/02 DPT 4004 01
SITUATION REACTOR REACTOR PG-1/2"-SS2-007 PL-1/2"-SS2-007/009 PL-1/2"-SS2-006
TYPE (absolut/gauge/differentiall) abs abs abs diff diff
OUTLET SIGNAL 4..20 mA 4..20 mA 4..20 mA 4..20 mA 4..20 mA
TYPE OF SENSOR VEGABAR VEGABAR VEGABAR VEGADIF VEGADIF
MATERIAL IN CONTACT WITH PRODUCT AISI 316L AISI 316L AISI 316L AISI 316L AISI 316L
CALIBRATION RANGE -1...5 bar -1...1,5 bar -1...5 bar 0/3 bar 0/3 bar

PROCESS CONNECTION

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"

PROCESS CONNECTION MATERIAL

AISI 316L AISI 316L AISI 316L AISI 316L AISI 316L

CAPILAR N/A N/A N/A Yes Yes

CAPILAR MATERIAL N/A N/A N/A im im

MEMBRANE CERTEC CERTEC CERTEC
MEMBRANE MATERIAL Ceramic Ceramic Ceramic AISI 316L AISI 316L
CAPILAR FILLING FLUID KN.59 KN.59 KN.59 KN.59 KN.59
POWER SUPPLY

PROTECTION 1P66 / IP67 1P66 / IP67 P66 / IP67 1P66 / IP67 1P66 / IP67

ELECTRICAL CLASIFICACTION ATEX No No No No No

ACCURACY 0,10% 0,10% 0,10%
DIGITAL INDICATION (LCD METER) PLISCOM PLISCOM PLISCOM LCD LCD

ELECTRICAL CONNECTION

MATERIALS CERTIFICATE

CALIBRATION CERTIFICATE

ATEX CERTIFICATE

PED 97/23/EC CERTIFICATE

FLUID TYPE Water solution Water solution Process gas Water solution Process gas
FLUID STATE Liquid Liquid Gas Liquid Gas
VISCOSITY
OPERATION PRESSURE (barg)
MAXIMUM PRESSURE (barg)
OPERATION TEMPERATURE (°C) 30 30 10 5 25
MAXIMUM TEMPERATURE (°C)
QUANTITY 1 1 1 1 1
SUPPLIER VEGA VEGA VEGA VEGA VEGA
MANUFACTURER VEGA/WIKA VEGA/WIKA VEGA/WIKA VEGA/WIKA VEGA/WIKA
MODEL VEGABARS52 VEGABARS52 VEGABARS52 VEGADIF55 VEGADIF55
OBSERVATIONS
Yes No
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Av. Princep d'Asturies 43-45, 1r-5a INSTRUMENTS SPECIFICATIONS
E-08012 BARCELONA

TEMPERATURE
P
Dietrich
CUSTOMER: |Universitat Autonoma de Barcelona PREPARED BY: J. GUBERN
PROJECT: MELISSA Compartment IVa CHECKED BY: J. MESTRE
DRAWING: DD-8558-71 REV: 1
DATE: 20/01/2010 PAGE: 1
TT 4010 01 TT 4011 01 TT 4012 01 TT 4005 01
TYPE Pt-100 Pt-100 Pt-100 Pt-100
SITUATION VS 4001 01 PG-1/2"-SS2-007 VS 4002 01 REACTOR
OUTLET SIGNAL 4..20 mA 4..20 mA 4..20 mA 4..20 mA
SENSIBLE ELEMENT
POD MATERIAL AISI 316L AISI 316L AISI 316L AIS| 316L
SENSOR DIAMETER
TOTAL IMMERSION LENGHT (mm)
PROCESS CONNECTION MATERIAL Tri-Clamp 1/2" Tri-Clamp 1/2" Tri-Clamp 1" Tri-Clamp 1"
CONNECTION MATERIAL AISI 316L AISI 316L AISI 316L AIS| 316L
CALIBRATION RANGE 0...150°C -10...150 °C -50...250 °C 0...150 °C
TRANSMITTER Analogical Analogical Analogical Analogical
ELECTRICAL CLASIFICACTION ATEX No No No No
PROTECTION
POWER SUPPLY
ELECTRICAL CONNECTION M20 x 1,5 M20x 1,5 M20x 1,5 M20x 1,5
DIGITAL INDICATION (LCD METER) No No No No
ACCURACY +0,1°C +0,1°C +0,1°C
DIGITAL COMMUNICATION
FLUID TYPE Water solution Process gas Water solution Water solution
FLUID STATE Liquid Gas Liquid Liquid
VISCOSITY
OPERATION PRESSURE (barg)
MAXIMUM PRESSURE (barg)
OPERATION TEMPERATURE (°C) 5 10 35
MAXIMUM TEMPERATURE (°C) 150 150 250 150
QUANTITY 1 1 1 1
SUPPLIER WIKA WIKA BIOENGINEERING
MANUFACTURER WIKA WIKA WIKA BIOENGINEERING
MODEL WE3593 WE3593
OBSERVATIONS
Yes No
MATERIALS CERTIFICATE
CALIBRATION CERTIFICATE
ATEX CERTIFICATE
PED 97/23/EC 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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Q / 3 o 9 10 1 17
Stainless Steel \l/
@ PTFE GMP
Gasket
T T Stainless
' @ Steel Flange DIN2576
_ 340 _ ;
o | = @ | » Glass Flange
5 3 18
-
o) @200 19)
3 Insert Glass Pipe
E _ 17, 6
® — A
n O = 7
: R |
~ Sy Stainless Steel / Glass Union Detall
0
4
Service In 3" Jacket
* o . .
| | 3 Vessel Design Conditions
- 7 ] - ﬁ _— ! N Pressure (bar) -1/+2
i/ | | | | Temperature (°C) +200
|
|
|
|
|
|
|
|
|
|
|
|
| | S A | Pipe section according QVF PS150/1500 | QVF WPR 2002
| | o 24 | Free 1" Ingold
| 23 Liquid outlet 1/2" Clamp Imperial ASME BPE
- 450 | 22 Safety valve 1" Clamp Imperial ASME BPE
| B 21 Pressure transmitter 1" Clamp Imperial ASME BPE
| | @/ 20 Air inlet ( Biomass sensor cleaning) 1" Ingold
| | - \@ 19 Biomass transmitter 1" Ingold
| ETTV o 18 | Dissolved Oz transmitter 1" Ingold
| m 17 Ph transmitter 1" Ingold
| | ~— 16 Temperature sensor 1" Ingold
| 15 Ph tansmitter 1" Ingold
| | 14  |Free 1" Ingold
| | 13 | Jacket purge 1/2" BSP
| | 12 | Liquid inlet T Ingold
| 11 |Free 3/8" | BSP
| | 10 Total gas inlet 2" BSP
| 9 Acid - Base inlet 1/2" BSP
| | 8 Sampling valve 1" Ingold
| | 7 Biomass transmitter 1" Ingold
| 735 | 6 Free 1" Ingold
- | - 5 Inoculum / Antifoam / Steam inlet 1" Ingold
| | 4 Pressure transmitter 1" Clamp Imperial ASME BPE
| = 3 Free 1" Clamp Imperial ASME BPE
| | | | | - 2 Level transmitter (Future implementation) 1" Clamp Imperial ASME BPE
— | | | — N 1 Conderser / Gas outlet 1" Clamp Imperial ASME BPE
M Position | Description Dimension | Standard
1< De Dietrich Equipos Quimicos, S. L. Member of A moﬂwmg o w @@ww
. " Jacket A @ Av. Princep d'Asturies 43-45, 1r-5a De Dietrich Fecha 16,/11 /2009
mmz_nm OC.H W\A. mmzmnm _: “w\h.: E-08012 BARCELONA [PROCESS SYSTEMS <§ Referencia PRK—5393
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N @ TTULO Universitat Autbnoma
REACTOR de Barcelona
< PLANO N° Revision Escala
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CLIENTE/Customer DE DIETRICH
PROYECTO/Project
PEDIDO No./Order No. | FABRICACION No./Manufacture No. ~ 0-3259
FECHA/Date | NOMBRE/Name B -
TECAILS/
DE'::JHAD: 12/11/2008 E. Mufioz I[‘]_EJ-' oo\ L)
92y FECNICA ¥ CALDERERIA, S AL
COMPROBADO
Checked by G Escobar
PESO NETO
ESCALA Net Weight
oo REACTOR 160L et Vel
cale TAMANO| PLANO No. R
Size Drawing No. ev.
1:8 2
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>

DATOS DE DISENO
D ( 1 . 5 ) cODIGO DE DISENO ASME Seccién VIII Divisién 1 ASME Seccion VIl Divisién 1
- CUERPO CAMISA
Presian de diseno (bar] 176 /6
Temperatura de disefio (°C) 110 170
Presion de prueba (bar] 9.9 9.9
HA Temperatura de prueba (°C) Ambiente Ambiente
= Fluido 7 Glicol/Vapor
) Tratamiento Térmico No aplica No aplica
- Radiografiado (%] No_aplica No aplica
B —
A A 1 - 10 O Y Yo Eficiencia de soladadura 0.7 0.7
- \ Capacidad atil (m3) 0,16 0,037
L

Conexiones frontales

de virola inclinadas 15°
o
® |
¢ o ! 39 1 Casquillo Clamp ASME g £38,161,65 AISI-316L | 0,09 kg |Ra<0,5 micras
@3 Sl 4 ! r BPE 1%in fondo
(RiSY | @ 38 1 Casquillo Clamp ASME ] 576,1x165 AISI-316L | 0,15 kg [Ra<0,5 micras
2 i BPE 3in
2 ™ | | 37 1 Casquillo Clamp ASME [ 825,6x1,65 AISI-316L | 0,09 kg |Ra<0,5 micras
™ i BPE fin
m - | 36 1 Conexion INGOL fin g 1 Alsl-316L [ 032 kg
@70 =S wn | 2 35 1 Aro inferior de cierre | ch o3 AISI-306L | 0,18 kg |Ra<08 micras
B T B | n @ 34 1 Cono inferior aislamiento | ch. e=3 AISI-306L | 7,73 kg [Ra<0,8 micras
<3 | 33 1 Aislamiento ch 2205x580x2 AISI-306L [ 19,42 kg [Ra<0,8 micras
| 32 2 Casquillo Clamp ASME [ 825,4x1,65 AISI-316L | 0,11 kg [Ra<0,5 micras
! BPE finlcamisal
| 3 2 Casquillo Clamp ASME g 825,6x1,65 AISI-316L | 01 kg |Ra<0,5 micras
— ‘ BPE finlvirola)
s 30 1 Casquillo Clamp ASME ] £38,11,65 AISI-316L | 0,08 kg |Ra<0,5 micras
A BPE 1%in (virola)
29 2 Casquillo Clamp ASME ] £38,1x165 AlSI-316L | 0,07 kg |Ra<0,5 micras
BPE Thin
28 2 Cierre frontal aislamiento | ch e=2 AISI-306L [ 0,72 kg [Ra<0.8 micras
21 1 Motor 180 W AC 3,09 kg
¢76 %15 2 1 Rotor ] Alsl-316L [ 0,26 kg
L) 2 1 Plato de soldadura ] 290 AISI-316L | 0,62 kg [Ra<0,5 micras
2 1 Guia espiral camisa ch. e=2 AlSI-306L | 2,15 kg
calefaccion
o* | 23 2 Cierre laferal camisa ch. e=8 Alsl-306L [ 0,04 kg
=i f 2 4 Disco de apoyo [ 8156 e=10 Alsl-306L [ 1,46 kg
2 1 Aro frontal de camisa ch. e-8 AISI-304L [ 133 kg
_ 20 1 Aro inferior de camisa | ch. e-8 Alsl-306L [ 3,57 kg
: ) 19 4 Pata £76,1x15 g 876,15 AISI-306L | 153 kg |Ra<0,8 micras
C ( 1 . 5 ) == 18 20 Tuerca DIN1587 g M24 AL 02 kg
1 40 Arandela DIN125 ] M2L A2 0,03 kg
16 20 Tornillo DIN931 ] M2Lx120 AL 0,56 kg
3 X In 15 1 Junta plana [ 8670/500 Teflon | 0,68 kg
450 10 2 Brida de cierre ] 8670/500 e=40 AISI-316L [ 45,36 kg [Ra<0,8 micras
13 2 Carrete camisa %in g 812,x1,65 L=84 Alsl-316L [ 0,08 kg
=i = 12 1 Cierre aislamiento ch e=2 AISI-306L [ 3,38 kg [Ra<0,8 micras
( <y @ 1 1 Aro cierre camisa ] e=8 AISI-30LL [ &,94 kg
\ g T p=y 10 1 Camisa de calefaccion ch. 1872x531x4 AISI-304L | 29,82 kg
<y 9 1 Mirilla NW6S Inclinada g NW6S AlsI-316L [ 1,21 kg [Ra<05 micras
ﬁmﬁr 8 1 Mirilla NW6S Central ] NW65 AISI-316L | 182 kg |Ra<05 micras
6 4 Casquillo Clamp ASME [ 825,6x1,65 AISI-316L | 0,09 kg |Ra<0,5 micras
i BPE fin
3 1 Fondo Klopper superior |8 Dextsiz e=s AISI-316L | 12,82 kg [Ra<0,5 micras
Sistema de cierre/agerfura Sistema de elevacion 2 1 Fondo Klopper inferior 4 Dext512 e=6 AISI-316L | 14,19 kg |Ra<0,5 micras
del reactor 3 Cancamos DIN580 M-30 1 1 Virola ch 1587x725%6 Alsl-316L [ 553 kg [Ra<0,5 micras
Marca | N2 pieza DENOMINACION Despiece Dimensiones Material | Peso | Observaciones
LISTA DE MATERIALES
DESCRIPCION DE CONEXIONE .
REFERENCIA DESCRIPCION TAMARNO CLIENTE/Customer DE DIETRICH EQUIPOS QUIMICOS S.L.
A Agitador magnético Sterimixer SMO 85/140 PROYECTO/Project
Enfrada de liquido [
Conexion de salida [ A
0 Venteo G PEDIDO No./Order No. CPK-004084 | FABRICACION No./Manufacture No.  0-3259
. Enfrada de vapor + Valvula 1
de seguridad FECHA/Date | NOMBRE/Name i
: ot o ey % DIBUJADO o [" Loy C f\ L g J\
perafura N ,
H Enfrada de servicio 1" Drawing by 1071072008 E. Mufioz - LS L2 800
; Salda do servic o COMPROBADO FECNICA ¥ CALDERERIA, S AL
J Tumamues'rasl 1 Checked by G. Escobar
K Sensor_de Presion T
L Reserva 1 PESO NETO 312 Kg
m Reserva N0 ESCALA REACTOR DE 160L Net Weight
N Reserva 1" Ingold Scale TAMANO| PLANO No.
0 Mirilla + Proyector WS Size Drawing No. | Rev:
P Mirilla NW65 110 UAB
a ? %" A2 3103 5
R Z 3

8 t 6 I I 5 % 3 3 2 1
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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-8558-21-100-02 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




De Dietrich Equipos Quimicos, S.L.
Av. Princep d’Asturies 43-45, 1r-5a

Member of

De Dietrich &

PROCESS SYSTEMS

E-08012 BARCELONA

CODE PROJECT: DD-8558-71 | Rev. 5

CUSTOMER: UAB

PROJECT: MELiSSA COMPARMENT IVa

DATE: 4/02/2010

PREPARED: J.GUBERN

PAGE 2 of 37

Ref. PRK-005393

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 Qutput signals

PLC

Equipment Tag Variable 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 signhals (Future installation)
Equipment | Tag Variable FL Description I/O Range Signal Type
ADDRESS
IRC 4000 01 IT_4000_01 300145 Light Power Phase 1% Al 4/20 mA
IRC 4000 01 IT_4000_02 300146 Light Power Phase 2% Al 4/20 mA
IRC 4000 01 IT_4000_03 300147 Light Power Phase 3% Al 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

ClVa 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
To notify alarm to supervision light intensit
1) Temperature HH and set safety value to light 9 y
power (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:

: : PLC o :
Equipment | Tag Variable ADDRESS Description I/0 Range Signal Type
TT 400501 | TT_4005_01 300141 Reactor temperature Al | 0..150°C 4120 mA

measurement
Temperature measurement o
TT 4006 01 TT_4006_01 300126 (AT 4006 01) Al 0...140°C 4/20 mA
Temperature measurement o
TT 4006 02 TT_4006_02 300128 (AT 4006 02) Al 0...140°C 4/20 mA

N

(See chapter 2.2.1.5: Operating permissible conditions of the Operation Manual)

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

operating temperature is 200°C, provided that there is no sudden temperature shock.
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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. AP 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. AP 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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
GP 400103 | GP_4001 03 MV2| 400113 VS 4001 01 agitator speed |y | SOHz= |00 o

set point 1400 rpm
GP 4001 01/02 | GP_4001_01_MV2 | 400109 Flow Set%‘fj'r’:;;’ theinlet | o 420 mA
GP 4001 03 000110 Start/Stop GP 4001 03 DO| NA 0/1
converter
GP 400101 | GP_4001_01_MV1 000091 Start/Stop of the pump DO| NA 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 | 5 | /A 0/1
converter
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2.3 PLC Input signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
FT 4001 01 FT_4001_01 300130 Total liquid inlet flow Al 920 o0 ma
- - to reactor kg/h
LT 4001 01 LT_4001_01 300131 VS 4001 01 level Al | 0...100 % | 4/20 mA
DPT 400101 | DPT_4001 01 300138 Differential pressure Al | 0..3bar | 4/20mA
measurement
DPT 400102 | DPT_4001_02 300139 Differential pressure Al | 0..3bar | 4/20mA
measurement
GP 400103 |GP_4001 03 ERR| 100104 Thermal protection of the | i | A 01
- - = agitator
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 | |\ 0/1
inlet pumps
2.4 Alarms and warnings
Tag Variable Alarm Action Lock out
1 LT 4001 01 Level L To notify alarm to supervision |  -——--
2 . . GP 4001 01/02 and
LT 4001 01 Level LL To notify alarm to supervision 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
m 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.

m 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 OQutput signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
GP 4002 01/02 | GP_4002 01_MV2| 400111 Flow set p;’ﬁ;‘; the outlet | 420 mA

GP 400203 | GP_4002 03 MV2| 400114 VS 4001 01 agitator speed | 5 4/20 mA

- - - set point

GP 400201 | GP_4002 01_MV1| 000089 Star/Stop of the pump | DO | NJ/A 0/1

GP 400202 | GP_4002 02 MV1| 000104 Star/Stop of the pump | DO | NJ/A 0/1

GP 4002 01/02 000112 Start/Stop GP 4002 01/02 | ry | /A 0/1
converter

GP 4002 03 000109 Start/Stop GP 400203 | py | /A 0/1
converter
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3.3 PLC Input signals
. . PLC . Signal

Equipment Tag Variable ADDRESS Description 110 Range Type

WT 4002 01 WT_4002_01 300132 Weight Balance (VS 4002 01) | Al | 0...500 Kg | 4/20 mA
GP 4002 01/02 | GP_4002_01_ERR| 100101 | [hermal protection of the DI | NA 0/1

outlet pumps
GP 400203 |GP_4001 03 ERR| 100105 | |hermalprotection of the DI | NA 0/1
agitator

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 on

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

m 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. CO, 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 Qutput signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description /O | Range Type
FQRC 400301 | FQRC_4003_01_SP 400100 Inlet CO, flow set point | AO 0-5V
FQRC 4003 02 | FQRC_4003_02_SP 400101 Inlet Air flow set point | AO 0-5V
FQRC 400303 | FQRC_4003 03 SP | 400102 Circ“'atesoﬁ:[ flowset | Ao 05V
FORC 400304 | FQRC_4003 04 SP 400103 Total '”'e;gii? flowset | o 0-5V
SV 4003 01 SV_4003_01_MV 000093 Analyzer gas inlet valve | |\ 0/1
(Open/Close)
SV 4003 02 SV_4003_02_MV 000095 Reactor air inletvalve | n | /o 0/1
(Open/Close)
SV 4003 03 SV_4003 03 MV 000096 Blower bypass valve | | \a 0/1
(Open/Close)
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

. . PLC . Signal

Equipment Tag Variable ADDRESS Description I/O| Range Type
FQRC 400301 | FQRC_4003_01 300109 ';'g;gj?;r;fr:’;’ Al 0-5V
FQRC 400302 | FQRC_4003_02 300110 r'::;tsﬁl'r;r‘:z‘;"t Al 0-5V
FQRC 400303 | FQRC_4003_03 300111 Cirovlated air flow | 05V
FQRC 400304 | FQRC_4003_04 300112 Total Inlet gas flow | 5| 0-5V

SV 4003 01 SV_4003_01_FB 100097 A“a'ﬁ?r;ﬁa:v\;ﬁﬁ)va've DI| NA 0/1

SV 4003 02 SV_4003_02_FB 100095 Rea‘(:t‘i’r;?t'rswi'gh‘)’a"’e DI| NA 0/1

SV 4003 03 SV_4003_03_FB 100094 B'°"("f’i:nt?ty§;istzr:’)e"ve DI| NA 0/1

PS 4003 01 PS_4003_01 100110 Pressure switch bypass | r,, | \/a 0/1

for recycling
4.4 Alarms and warnings
Tag Variable Alarm Action Lock out
To notify alarm to supervision

1 PS 4003 01 Pressure H andtoopenSV400303 | T

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. AP measurement for filters (GF 4004 01/02)
blockage control.

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

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

5.2 PLC Qutput signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description /0 | Range Type
SCV 4004 01 | SCV_4004 01_MV| 400108 Reactor outlet gas flow | 5 | 0100 | 415 1y

set point %o
5.3 PLC Input signals
. . PLC . Signal

Equipment Tag Variable ADDRESS Description /O | Range Type

FT400401 | FT 4004 01 300129 Reactor outlet gas flow | | 0..20 | 455 10
measurement NI/min

DPT 400401 | DPT_4004_01 300140 Differential pressure Al | 0..3bar | 4/20 mA
measurement
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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.

m 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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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 Qutput signals

. . PLC — Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
BLWR 4005 01 | BLWR_4005_01 _MV2 | 400104 | ‘\r extractor setpoint AO|[0..100% | 0-10V
(lightening refrig.)
HX 4005 02 HX_4005_02_MV1 000100 | Start/Stop electrical DO| NA o
resistance
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 0000sg | Cooling water valve DO| NA 0/1
(Open/Close)
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

. . PLC . Signal
Equipment Tag Variable ADDRESS Description I/O| Range Type
TT 4005 01 TT_4005_02 300141 Reactor temperature Al | 0...150°C | 4/20 mA

measurement
Temperature measurement o
TT 4006 01 TT_4006_01 300126 (AT 4006 01) Al | 0...140° | 4/20 mA
TT 4006 02 TT_4006_02 300128 Temperature measurement | 5 | o 140°c | 4/20 mA

(AT 4006 02)

Thermal protection of the

BLWR 4005 01 | BLWR_4005_01_ERR 100103 DI N/A 0/1
extractor
SV 4005 01 SV_4005 _01_FB 100086 Coaling water valve DI N/A 0/1
(Limit switch)
6.4 Alarms and warnings
Tag Variable Alarm Action Lock out
1 *) Temperature H To notify alarm to supervision
2 . . - light intensity
) Temperature HH To notify alarm to supervision (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 ------ °C.
2 > ALARM: The PBR temperature has rise to ------ °C (maximum process admissible

temperature). Set light intensity to safety value (--- %)

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

operating temperature is 200°C, 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 Qutput signals

. . PLC A Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
SV 400601 | SV_4006_01 MV 000083 Reactor acid inlet valve DO| N/A 0/1

(Open/Close)
SV 400602 | SV 4006 02 MV 000082 Reactor base inletvalve | o | /0 0/1
(Open/Close)
PP 4006 01 | PP_4006_01_MV1 000098 Start/Stop of the pump DO| NA 0/1
PP 4006 02 | PP_4006_02_MV1 000097 Start/Stop of the pump DO| NA 0/1
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7.3 PLC Input signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
AT 4006 01 AT_4006_01 300125 Ph measurement Al 0...12 4/20 mA

Temperature measurement o
TT 4006 01 TT_4006_01 300126 (AT 4006 01) Al [0...140°C | 4/20 mA
AT 4006 02 AT_4006_02 300127 Ph measurement Al 0...12 4/20 mA
Temperature measurement o
TT 4006 02 TT_4006_02 300128 (AT 4006 02) Al [0...140°C | 4/20 mA
SV 4006 01 SV_4006_01_FB 100091 Reactor acid inlet valve | | /o 0/
(Limit switch)
SV 4006 02 SV_4006_02 FB 100092 Reactor base inletvalve | | \/a 0/
(Limit switch)
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. AP measurement for filters (GF 4004 01/02)

blockage control.

8.2 PLC OQutput signals

. . PLC o Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
SCV 4004 01 | SCV_4004_01 MV 400108 Reactor °“:)'§itn%as flowset | \o| 0t0100% | 4/20 mA
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8.3 PLC Input signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
PT 4007 01 PT_4007_01 300135 Reactor pressure Al'| -1..1,5bar | 4/20 mA
measurement

PT 4007 02 PT_4007_02 300136 Reactor pressure Al | -1..5bar | 4/20mA
measurement

FT 4004 01 FT_4004 01 300129 Reactor outlet gas flow | | 0...20 420 mA
measurement NI/min

DPT 400401 | DPT_4004_01 300140 Differential pressure | A\ | o 3par | 420 mA
measurement

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 I/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)

m 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 OQutput signals

. . PLC . Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
GP 4002 01/02 | GP_4002 01 Mv2 | 400111 | Flowset p;l:’r‘:];‘; the outlet | ) 4120 mA

GP 400203 | GP_4002 03 MV2 | 400114 | VS 400101 agitator speed | 4/20 mA

- - set point

GP 400201 | GP_4002 01 MV1 | 000089 Start/Stop of the pump | DO|  N/A 0/1

GP 400202 | GP_4002 02 MV1 | 000104 Start/Stop of the pump | DO|  N/A 0/1

GP 4002 01/02 000112 | Start/Stop GP 400201/02 | | \ya 0/1
converter

GP 4002 03 000109 Start/Stop GP 400203 | b5 | A 0/1
converter
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9.3 PLC Input signals

. . PLC o Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
WT 4008 01 WT_4008_01 300133 Reactor weight cells Al | 0...100Kg | 4/20 mA

Weight Balance
WT 4002 01 WT_4002_01 300132 (VS 4002 01) Al | 0...500 Kg | 4/20 mA
GP 4002 01/02 | GP_4002 01 ERR | 100101 | |nermal protectionofthe | p |\ x 0/
- - = outlet pumps
GP 400203 | GP_4001 03 ERR | 100105 | 'nermalprotectionofthe | p | \a 0/1
agitator
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 0N
Pressure switch
PS 4002 03 PS_4002_03 100108 (GP 4002 01) DI N/A 0/1
Pressure switch
PS 4002 04 PS_4002_04 100109 (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.




Member of

CODE PROJECT: DD-8558-71 | Rev. 5

De Dietrich &

CUSTOMER: UAB

De Dietrich Equipos Quimicos, S.L.  |,20ect. mELissA cOMPARMENT Iva

Av. Princep d’Asturies 43-45, 1r-5a
E-08012 BARCELONA DATE: 4/02/2010 PREPARED: J.GUBERN

PAGE 21 of 37 Ref. PRK-005393

m 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.




Member of

CODE PROJECT: DD-8558-71 | Rev. 5

De Dietrich &

CUSTOMER: UAB

De Dietrich Equipos Quimicos, S.L.  |,20ect. mELissA cOMPARMENT Iva

Av. Princep d’Asturies 43-45, 1r-5a
E-08012 BARCELONA DATE: 4/02/2010 PREPARED: J.GUBERN

PAGE 22 of 37 Ref. PRK-005393

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. AP 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. AP 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 Qutput signals
. . PLC o Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
IRC 4000 01 IRC_4000_MV 400115 Light Intensity AO| 0..100% | 4/20 mA
GP 400103 |GP 4001 03 Mv2| 400113 | VS 400101 agitatorspeed | | SO Hz= 1,00
- — = set point 1400 rpm
GP 4001 01/02 | GP_4001_01_MV2| 400109 Flow set ggmtpf the inlet | Ao 4/20 mA
GP 4001 03 000110 Start/Stop GP 400103 |y | A 0/1
converter
GP 400101 |GP_4001_01_MV1 000091 Start/Stop of the pump | DO N/A 0/1
GP 400102 |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 | | \a 0/1
converter
SV 400302 | SV_4003 02 MV 000095 Reactor air inlet valve | ry N/A 0/1
(Open/Close)
10.3 PLC Input signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description /0| Range Type
AT 4009 01 AT_4009_01 300118 Biomass measurement | Al 0...24g/ 4/20 mA
AT 4009 02 AT_4009_02 300119 Biomass measurement | Al 0..54g/ 4/20 mA

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

Total liquid inlet flow 0...20

FT 4001 01 FT_4001_01 300130 Al 4/20 mA
to reactor kg/h
LT 4001 01 LT_4001_01 300131 VS 4001 01 level | Al | 0,100 % | 4/20 mA
DPT 4001 01 DPT_4001_01 300138 Differential pressure | A1 | o 3par | 4/20 mA
measurement
Differential pressure

DPT 4001 02 DPT_4001_02 300139 e Al'| 0,,3bar | 4/20 mA
GP 4001 03 GP_4001_03_ERR 100104 | 'hermalprotectionof | p |\ A 0/1

the agitator

PS 4001 01 PS_4001_01 100082 Pressure switch DI N/A oM
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PS 4001 02 PS_4001_02 100083 Pressure switch DI N/A on
PS 4001 03 PS_4001_03 100106 | Pressure S"gﬁ‘;h (GP 4001 | i | A 0/1
PS 4001 04 PS_4001_04 100107 Pressure S"géc)h (GP 4001 | N/A 0/1
GP 4001 01/02 | GP_4001 01 ERR| 100099 | 'nhermal protectionofthe | pn |\ o o
inlet pumps
SV 400302 | SV 4003 02 FB | 100095 Reactor air inlet valve | py | /A o
(Limit switch)
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 | -
GP 4001 01/02
3 LT 4001 01 Level LL To notify alarm to supervision 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 To notify alarm to supervision GP 4001 01/02
6 | DPTaop10z | Differental To notify alarm to supervision | -
pressure
7 DPT 4001 02 Differential HH To notify alarm to supervision GP 4001 01/02
pressure
8 DPT 4001 01 Differential H To notify alarm to supervision | ~ -—---
pressure
9| DpT4co101 | Differential HH To notify alarm to supervision | GP 4001 01/02
pressure
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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m 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)

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

m 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.

1.1 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: CO,/O, Analyzer. Outlet gas composition measurement.

- AT 4010 03: Dissolved O, Analyzer. PBR O, composition measurement.

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

11.2 PLC Output signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description I/0 Range Type
SV 401001 | SV_4010_01_MV 000081 Analyzer gas inlet valve | N/A 0/1
- - = (Open/Close)
11.3 PLC Input signals
. . PLC o Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
AT 4010 01 AT_4010_01 300121 C02/02 analyzer Al 4/20 mA
AT 4010 02 AT _4010_02 300122 C02/02 analyzer Al 4/20 mA
AT 4010 03 AT _4010_03 300123 Dissolved O2 measurement | Al 4/20 mA
PT 4010 01 PT_4010_01 300137 Outlet gas pressure Al'| -1.5bar | 4/20 mA
measurement
TT 4010 01 TT_4010_01 300143 Outlet gas temperature | |  4500¢ | 4/20 mA
= - measurement
FT 4004 01 FT 4004 01 300129 Reactor outletgas flow | | 0...200 1 p5
- - measurement NI/min
SV401001 | SV 401001 FB | 100093 Analyzer gas inlet valve | iy | \a 0/1
- - = (Limit switch)
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11. Alarms and warnings
Tag Variable Alarm Action Lock out
PT 4010 01 Pressure H To notify alarm to supervision SV 4010 01
TT 4010 01 Temperature H To notify alarm to supervision | -
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 Qutput signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
SV 401101 | SV 4011 01 _MV 000087 Cooling water valve | 1y, N/A 0/1
(Open/Close)
12.3 PLC Input signhals
. . PLC — Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. ALl 10150 1 400 ma
measurement C
SV401101 | SV 4011 01 _FB 100087 Cooling water valve | | /o o
(Limit switch)
12.4 Alarms and warnings
Tag Variable Alarm Action Lock out
TT 401101 Temperature H To notify alarm to supervision
TT 4011 01 Temperature Err To notify alarm to supervision
SV 4011 01 Limit switch Err To notify alarm to supervision

1 > ALARM: Temperature is upper than ----°C.

2 2> ALARM: Temperature sensor is not working.

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

N

vessel and jacket.

From hardware point of view, the permissible operating temperature is 170°C, for
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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 Qutput signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
SV 401201 | SV 4012 01_MV 000085 Cooling water valve | 1y, N/A 0/1
(Open/Close)
13.3 PLC Input signhals
. . PLC o Signal
Equipment Tag Variable ADDRESS Description 110 Range Type
TT 4012 01 TT 4012 01 300144 VS 4002 01 temp. Al | 790250 1 400 ma
measurement C
SV401201 | SV 4012 01 _FB 100089 Cooling water valve | | /o o
(Limit switch)
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 ----°C.
2 > ALARM: The automatic valve is not working. To notify failure.

m From hardware point of view, the permissible operating temperature is 150°C, for

vessel and jacket




EmEEToT CODE PROJECT: DD-8558-71 [Rev.5

De Dietrich VA
CUSTOMER: UAB

De Dietrich Equipos Quimicos, S.L.  |,20ect. mELissA cOMPARMENT Iva

Av. Princep d’Asturies 43-45, 1r-5a

E-08012 BARCELONA DATE: 4/02/2010 PREPARED: J.GUBERN
PAGE 30 of 37 Ref. PRK-005393

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:

PLC
ADDRESS

Signal

Description 110 Range Type

Equipment Tag Variable

LS 401301 LS_4013_01 100081 Foam measurement DI N/A 01
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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 Qutput signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
SV401401 | SV 4014 01_MV 000086 Steam inlet valve DO| NA 0/1
(Open/Close)
15.3 PLC Input signhals
. : PLC . I/ Signal
Equipment Tag Variable ADDRESS Description o Range Type
TT 4011 01 TT_4011_01 300142 VS 4001 01 temp. Al | -10...150°C | 4/20 mA
measurement
15.4 Alarms and warnings
Tag Variable Alarm Action Lock out
1 TT 401101 Temperature L To notify alarm to supervision
2 TT 4011 01 Temperature H To notify alarm to supervision

1 > ALARM: Temperature is lower than ----°C (admissible temperature for sterilization).

2 > ALARM: Temperature is upper than ----°C.

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

170°C.
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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
. . PLC . Signal

Equipment Tag Variable ADDRESS Description I/O Range Type

SV401501 | SV 4015 01 _MV 000092 | Reactor Steaminletvalve | ol A 0/1
(Open/Close)

16.3 PLC Input sighals
. . PLC . Signal

Equipment Tag Variable ADDRESS Description 1/0 Range Type

TT 4005 01 TT_4005_02 300141 Reactor temperature | 5 | o 1500c | 4/20 mA
measurement

TT 4006 01 TT_4006_01 300126 Temperature Al'| 0..140°% | 4/20 mA
measurement

TT 4006 02 TT_4006_02 300128 Temperature Al'| 0..140°% | 4/20 mA
measurement

SV401501 | SV 401501 _FB 100098 | Reactor Steaminletvalve | fy |\ /0 0/1
(Limit switch)

PT 4007 01 PT_4007_01 300135 Reactor pressure Al | -1..15bar | 4/20 mA
measurement

PT 4007 02 PT_4007_02 300136 Reactor pressure Al | -1..5bar | 4/20 mA
measurement
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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 401501 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.

%) 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 ----°C (admissible temperature for sterilization).
2 > ALARM: Temperature is upper than ----°C.

m From hardware point of view, the permissible operating temperature is 200°C,

provided that there is no sudden temperature shock.

3 > ALARM: Pressure has raised to ----bar
4 > ALARM: Pressure has fall to ----bar

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

cylinders is from -1 barg to 2 bar,.

5 2> ALARM: The automatic valve is not working. To notify failure.
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17 Loop 4016. Harvesting tank sterilization

1

7.1

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 Qutput signals
. . PLC . Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
SV 401601 | SV_4016_01_MV 000084 Steam inlet valve DO| NA 0/1
(Open/Close)
17.3 PLC Input signhals
. . PLC — Signal
Equipment Tag Variable ADDRESS Description 1/0 Range Type
TT 4012 01 TT 4012 01 300144 VS 4002 01 temp. Al | 790250 1 400 ma
measurement C
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 ----°C (admissible temperature for sterilization).

2 > ALARM: Temperature is upper than ----°C.

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

150°C.
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18 Digital/Analogical signals list

PLC

Loop Equipment Tag Variable ADDRESS Description I/0
4000 IRC 4000 01 IT_4000_01 300145 | Light Power Phase 1 (NOT IMPLEMENTED) Al
4000 IRC 4000 01 IT_4000_02 300146 | Light Power Phase 2 (NOT IMPLEMENTED) Al
4000 IRC 4000 01 IT_4000_03 300147 | Light Power Phase 3 (NOT IMPLEMENTED) Al
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 Al
4001 LT 4001 01 LT_4001_01 300131 | VS 4001 01 level Al
4001 DPT 4001 01 DPT_4001_01 300138 | Differential pressure measurement Al
4001 DPT 4001 02 DPT_4001_02 300139 | Differential pressure measurement Al
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) Al
4002 GP 4002 01 GP_4002_01_MVA1 000089 | Start/Stop of the pump DO
4002 GP 4002 02 GP_4002_02_MVA1 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 ADEII_?(I:ESS Description 110
4003 FQRC 4003 01 FQRC_4003_01 300109 | Inlet CO, flow measurement Al
4003 FQRC 4003 01 | FQRC_4003_01_SP 400100 |Inlet CO, flow set point AO
4003 FQRC 4003 02 FQRC_4003_02 300110 | Inlet Air flow measurement Al
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 Al
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 Al
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 Al
4004 DPT 4004 01 DPT_4004_01 300140 | Differential pressure measurement Al
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 Al
4005 | BLWR 400501 | BLWR_4005_01_MV2| 400104 | Air extractor set point (lightening refrigeration) AO
4005 | BLWR 400501 | BLWR_4005_01_MV1| 000099 | Start/Stop of the extractor DO
4005 BLWR 400501 |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 Al
4006 TT 4006 01 TT_4006_01 300126 | Temperature measurement (AT 4006 01) Al
4006 AT 4006 02 AT_4006_02 300127 | Ph measurement Al
4006 TT 4006 02 TT_4006_02 300128 | Temperature measurement (AT 4006 02) Al
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 Al
4007 PT 4007 02 PT_4007_02 300136 | Reactor pressure measurement Al
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PLC

Loop Equipment Tag Variable ADDRESS Description 1/0
4007 PT 4007 01 PT_4007_01 300135 | Reactor pressure measurement Al
4007 PT 4007 02 PT_4007_02 300136 | Reactor pressure measurement Al
4008 WT 4008 01 WT_4008_01 300133 | Reactor weight cells Al
4009 AT 4009 01 AT _4009 01 300118 | Biomass measurement Al
4009 AT 4009 02 AT_4009_02 300119 | Biomass measurement Al
4009 AT 4009 02 300120 | Biomass sensor failure Al
4010 AT 4010 01 AT_4010_01 300121 | CO,/Oz analyser Al
4010 AT 4010 02 AT_4010_02 300122 | CO,/O; analyser Al
4010 AT 4010 03 AT_4010_03 300123 | Dissolved O, measurement Al
4010 PT 4010 01 PT_4010_01 300137 | Outlet gas pressure measurement Al
4010 TT 4010 01 TT_4010_01 300143 | Outlet gas temperature measurement Al
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 Al
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 Al
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 401301 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
Engﬁ:tgoennscy Emergency_Button_01 100111 | Emergency Buttons (any button pressed) DI
E”gergency 000106 | Electrical enclosure red LED DO
uttons
EanﬁztgoennScy Emergency_Button_02 | 100112 | Emergency released DI
EnEjergency 000105 | Electrical enclosure green LED DO
uttons

300148 | SPARE (NOT USED) Al

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.) Al

100088 | CANCELLED (SV 4014 01 FEEDBACK) DI

100090 | CANCELLED (SV 4016 01 FEEDBACK) DI
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General information

1. Type of test to do: (cross out if it is not applicable)

> Verification of equipment/instruments wiring and electrical supply

> Power test:

In the power test will be checked that:

- The motor turns on/off and to the right direction

- The electronic variator receives the input signal from the PLC

- The PLC receives the alarm signal (thermal protection) from the

electronic variator (if it is applicable)

» Instruments electrical test:

The instruments test includes the checking of the next:

- That the instrument receives the signal sent by the PLC (if it is

applicable)

- That the PLC receives the signal/s sent by the instrument (if it is

applicable)

- That the PLC receives the failure signal from the instrument (if it

is applicable)

» Control valves electrical test:

Control valves elecirical test includes that:

- The valve open/close depending on the order sent by the PLC

- PLC receives the limit switch/es signal/s (if it is applicable)
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in motors:

..... a,//xwoei&rj

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

and instruments:

T Y AU

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

3. Test/s resulis and comments:

..See. the wtached /eszmfg‘% ................................................

----------------------------------------------------------------------------------------------------------
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ATTENTION:

Before starting any test keep ALWAYS in mind the next points:

A. Previous inspection of the elements which are going to be tested (if it is appropriate):

- Electrical supply (tension) installed in equipment/instruments in accordance

with technical plate

- Instrument appearance — state without visible physical deterioration

- Mechanical installation of the equipment according to the supplier instructions

- Instrument calibration range

B. Verification of the pneumatic installation: tubing, feeding pressure, pressure

regulator valve ...

C. Other:

---------------------------------------------------------------------------------

.................................................................................

---------------------------------------------------------------------------------

---------------------------------------------------------------------------------

.................................................................................

---------------------------------------------------------------------------------

---------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

.................................................................................

.................................................................................

........................

------------------------

------------------------

------------------------

------------------------

------------------------

........................

........................

------------------------
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Conformity

The test acceptance will be given when:

1) The instruments/motors/lighting/... are electrically and mechanically
installed in accordance with the project specifications
2} The power enclosure is designed according the project documentation and

CE standards

3) The specific protection elements ensure the optimum security grade

The electrical installation WILL NOT be approved unless all the previous points are
correct. If any point is NOT correct, it will be fixed and the corresponding test will be

done again.

IMPORTANT: All the comments and incidents will be enclosed in the test/s report/s.

.........................................................................................................
.........................................................................................................

.......................................................................................................

Dates J9/04/ 04
Rosponsible:  Alea Guben /m/ et he

\
v

Signature:
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General information

1. Type oftest to do: {cross out if it is not applicable)

» Pipe/s tightness/pressure test

» Vessel/s tightness/pressure test

in pipe/s:

.................. AL UES. ...
....... (.Jﬁ:"f’..-..g.&.J:B.....Z)D.:fhKﬁf.’..?‘.’l.:lQ@:.’.Ql):ﬂ..ﬁ.ﬁ.t/.t..ii..........

---------------------------------------------------------------------------------------------------------
.........................................................................................................
..........................................................................................................

and vessel/s

i Reattoc AU a.,.. 0. 4000 Q... dud.. VS 4002. Q)

---------------------------------------------------------------------------------------------------------

2. Fluid/s of test and pressure test conditions:

......... W@Aﬁ//é/(
......... Cantdiiam). o SCl. Jeble c@fAA A oo

3. Test/s results and comments:

..........................................................................................................
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ATTENTION:

Before starting any test (tightness or pressure / pipe or vessel) keep ALWAYS in mind

the next points:

A. The installation of the safety elements should correspond with the final P&ID.
B. Visual inspection of the pipes and vessels taking into account:
- Pipes routing and slope.
- Welding/s state.
- Tightening of all the clamps (check that the joints are in the correct
position).
- Supports.
- Safety elements installation and tare pressure.
General revision according to P&1D.
Revision of the vessels according to the corresponding constructive drawing.

Check the design conditions of the vessels

SIS

When starting the test, if pressure regulators are installed, check the installation
and make sure they don’t let the fluid flow with a high pressure.

G. The installation of solid end cap/s could be necessary if there are some open

pipes.
COMMENTS:
Ducuy. Hhewe feats will be. checked the. siafe..of.....
Hre. aalues. fon.. At unudk be.. chbcked. Hiadk. all.......

alved..work. . Ja., Mw%%kajfﬂwmc/afm .........

2 3 AV SOOI
ZH1P0RTAMT. Tlmﬁahmﬂmo‘vp&wmvﬂ&«yw/va
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Approval Criteria

Test conditions:

All tests will be done at room temperature.

Pipes and vessels will be tested at a pressure ot 2 to 2.5 barg, considered right for
tightness/pressure tests.

The reactor will be tested at 1 barg.

Pipe/s test/s will last minimum 20 minutes, being its maximum admissible pressure loss
0.1 bar.
Vessel/s test/s will last at least 2 hours, being its maximum admissible pressure loss the

same as in pipe/s test/s (0.1 bar).
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Conformity

The test acceptance will be given when:

1) The tare pressure of the safety elements fit the design conditions of the

equipment where are placed.

2) The obtained pressure loss is lower than the pressure loss defined as

admissible.

The installation WILL NOT be approved unless all the previous points are correct. If

any point is NOT correct, it will be fixed: modification of the safety elements tare

pressure or substifution of them, joints substitution, tight of clamps, ...; and the test will

be done again on the affected pipe/s or vessel/s.

IMPORTANT: All comments and incidents will be enclosed in the test/s report/s.

-----------------------------------------

..........................................

..........................................

oooooooooooooooooooooooooooooooooooooooooo

-------------------------------------

T O N i

--------------------------------

----------------------------

Date: 04/ 99 / 09

Responsible: /J w Gubern

Signature: %
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General information

1. Type of test to do: (cross out if it is not applicable)

» Pipels steam pressure test

» Vessel/s steam pressure test

in pipe/s:

......... all. sk li3able. PP oo
..... (See. REIN.. 0D 4558727000700 ). 2. el Ah....
and vessel/s

........ Ezmz@r...é@/.m.)..,...Mi.%.&Q(..{Q/......m.J.....w..zf'@&&.&/.....

.........................................

----------------------------------------------------------------

2. Fluid/s of test and pressure test conditions:

....... ) S

.........................................

----------------------------------------------------------------

..........................................................

-----------------------------------------------------------------
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Approval Criteria

Test conditions:

All tests will be done at a pressure range of 1.5 to 2 barg, which is the available pressure
in plant, and it is considered right for test pressure.

Pipe/s and vessel/s test/s will last 20 minutes, being its maximum admissible pressure
loss 0.1 bar,

G [ =7 U e SE ST
Dvcona. Heere derle il be. cliecked. e alide
of He. vadved. oo, Tl wat e checkecl thak

---------------------------------------------------------------------------------------------------------

18R 2. The. deal will. eeludle. all. dauoliva. amlved
A9
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Conformity

The test acceptance will be given when:

1} The tare pressure of the safety elements fit the design conditions of the

equipment where are placed.

2) The obtained pressure loss is lower than the pressure loss defined as

admissible.

The installation WILL NOT be approved unless all the previous points are correct, If

any point is NOT correct, it will be fixed: modification of the safety elements tare

pressure or substitution of them, joints substitution, tight of ¢clamps, ...; and the test will

be done again on the affected pipe/s or vessel/s,

IMPORTANT: All comments and incidents will be enclosed in the test/s repott/s,

Date: 19/09 /) 69

Responsible; J:?Je"ﬂ /7-&1

13

Signature:

Sa bvbern
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11.1. Electrical and instruments Test
11.2. Tightness pressure Test
11.3. Steam pressure Test
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SV 4003 01

Inlet process gas to analyzer
(Diaphragm automatic valve)
(1 limit switch N/C + electrovalve)

C02-1/2-852-004

Gas

Aot mstalle. ( too cloe to
SV w003 ﬂz_}.

SV 4003 02

Inlet process gas to analyzer
(Diaphragm automatic valve)
( 1 limit switch N/C + electrovalve)

C02-1/2-552-004

Gas

SV 4003 03

Inlet process gas for biomass sensor cleaning
(Diaphragm automatic valve)
( 1 limit switch N/C + electrovalve)

PAl-1/2-552-003

Gas

SV 4003 04

Blower BLWR 4003 01 gas recycling
(Diaphragm automatic valve)
(1 limit switch N/C + electrovalve)

PG-1/2-882-009

Gas

SV 4005 01

Glycol inlet to plate heat exchanger
(Automatic ball valve)
(electrovalve)

GLY-3/4-551-003

Glycol

SV 4006 01

Acid addition to reactor for the pH control
(Diaphragm automatic valve)
(electrovalve)

PAC-1/2-852-002

Acid

SV 4006 02

Acid addition to reactor for the pH control
(Diaphragm automatic valve)
(electrovalve)

PBA-1/2-552-002

Base

it

SV 4011 01

Glycol outlet from VS 4001 01 jacket for
tank refrigeration (Automatic ball valve)
(electrovalve)

GLY-3/4-551-002

Glycol

XWX XXX

J ' | a - 2 ' .?
;,f ije Wdtiung BTy %Jk é/
L\_ (278 ﬁéo% ?ﬁﬂayif.iha/‘“ 9{

SV 4012 01

Glycol outlet from VS 4002 01 jacket for
tank refrigeration (Automatic ball valve)
(electrovalve)

GLY-3/4-851-008

Glycol

— l\’fr- "2 "U:}: -/f{‘

T Felod @
< [ W f»jﬂaof—ac/wc&a]

10

SV 4014 01

Steam inlet to VS 4001 01 for automatic
sterilization (Automatic ball valve)
(electrovalve)

S§T-3/4-S51-0086

Steam

X

Exiskuqualve. DT (Todlback
uo#:ga-abie (e “<t)
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Steam inlet to reactor for automatic
11 SV 4015 01 sterilization (Automatic ball valve) ST-1/2-551-007 Steam >< ckec m&a a Sshwlaled
{electrovalve) C3/07|Hue cou
Steam inlet to VS 4002 01 for automatic IhErt S da;d of
12 SV 4016 01 sterilization (Automatic ball valve) ST-3/4-851-020 Steam

(electrovalve)

13 FQRC 4003 01 Mass flowmeter + mass flow controller C02-1/2-852-001 Gas

15 FQRC 4003 03 Mass flowmeter + mass flow controller PG-1/2-8S82-009 Gas

16 FQRC 4003 04 Mass flowmeter + mass flow controller C02-1/2-552-002 Gas

14 FQRC 4003 02 Mass flowmeter + mass flow controller PAI-1/2-552-001 Gas ><

17 | SCV 4004 01 £ Mees—ﬂew-e%?;a:. PG-1/2-S52-006 Gas
Ou«fq'u.uau_) e mke,

Audyur as tmlet
17 |SV40i0 o) (] it Swntel M/C 4 elechovalse PG, ~Ss1-003- bas
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o Stk [Slop  aud
Magnetic agitator motor .
1 GP 4001 03 (VS 4001 01) ]‘70}0/ g 230/400 50 1400 >< Lesmal ()fo{echﬂ -
Eledronic S ﬂfi fehon o (;uzed
Accet 4
Agitator motor /7 o for Stvt(< Jof M"d
2 GP 4002 03 VS 4002 01) 0,37 230/400 50 1500 >< erites] t,(g(/[, o
gféolfOOC;C >< /df;]ﬁ.[’)w Jﬂeé&‘/
Vacia for
N Thee y oue Heer wal povle e
Sanitary diaphragm pump for Cuiet.
3 GP 4001 01 i i MoTond 0,37 400 50 1400 X Jor ‘Lwol e ( Lp gt:?o 1 olf ‘,9)
ELETROMNE Varator fwe GF 40 ©f zed
JAaiwrod, X '
Sanitary diaphragm pump for :
4 GP 4001 02 S e o IToTOR. 0,37 400 50 1400 Y
GLareoniC
Vit Toe. 5(
oy ,
V}‘-
Sanitary diaphragm pump for 73 %‘/ﬁk& gf é/;
5 GP 4002 01 HeaE Il Ul Horoa_ 0,37 400 50 1400 % \Qn t‘f ( gbdm ol / OZ)
ELetrRour. 3( Variakor /or Z«%ﬁg\?&zw and
VARIATL, —

&GP 4002 22
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Sanitary diaphragm pump for
6 GP 4002 02 reactor liquid outlet ﬁpﬁz 0,37 400 50 1400

bLecraonc
VARG ToR

Skyt/ .S'fEr() He blower

Compressor for outlet gas
7 BLAWR-p03 101 circulation to reactor r7e WQ_ 0,065 20 50

Skt [shp blower aul

On-line extractor for the reactor
-Phe; Arce P ('aAt.? C,.ka‘bg

8 BLWR 4005 01 refrigeration system ﬁame‘ B4 &l #5980 X

ELECTROLL >(
VARIGTOR.
Centrifugal pump for reactor
o RP-4003 01 refrigeration water flow ﬁ oTOR. X

. - — £/ depp._ ,S" M.4U Tey tedd
- — _ é/fz-ff- J
T e ey | M ODQ. P j— - 4..“ Cuas)
er

10 PP 4006 01
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Metering pump for base

5)!“/2/{— Suﬁ?ﬁﬁ S‘fou../_f

¥ PP 4006 02 additions to the reactor @ Jpﬂ(& ﬂt/(/'--P
F o e bounes [ UAE)
_
12 HX 4005 01 Plate heat-exch-anger for water 5 230 /(//.4-
cooling with glycol
M No DI/DO fof ki equipment .
13 HX 4010 01 | Post-condenser for gas analysis at1oq, 0,176 230 50

Tt warks w au cudfronen
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PROJECT: MELISSA COMPARTMENT [Va (PRK-5393) PREPARED BY: A A a1 )

DRAWING:

DD - 8558 - Z1 -100 - 01 rev. 10

WA=\l u I~

Mo pressure vn Live.

1 PS 4001 01 Pressure switch GP 4001 01 outlet -1...4 bar o1 >< o w"a.OlL‘ iLo,‘.e‘[
2 PS 4001 02 Pressure switch GP 4001 02 outlet -1...4 bar oM X %
', e e Dracee k"cad_’zz, e
3 PS 4001 03 Pressure switch GP 4001 02 N/A on >\ Conlme L /“D{'&te/ om ¢ amw?c /o'/
i
4 PS 4001 04 Pressure switch GP 4001 02 N/A oM A L
Ao presivie un owe
5 PS 4002 01 Pressure switch GP 4002 01 outlet -1...4 bar on >( (a «.—/a.a[' }[0,“4/
6 PS 4002 02 Pressure switch GP 4002 02 outlet -1...4 bar on ><
7 PS 4002 03 Pressure switch GP 4002 02 N/A on 7&
8 PS 4002 04 Pressure switch GP 4002 02 N/A 0/1 x
9 | Ps 400301 Pressure switch BLWR 4003 01 outlet 1...2,6 bar o ><
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Member of

De Dietrich v@\
CUSTOMER: UAB - MELISSA TESTDATE:| /3&L of Joiy J09
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: J ‘j,é,,, v (911[93’1 A
DRAWING: DD - 8558 - Z1-100 - 01 rev. 10 APPROVED BY:| |, }l.e;;f)_eﬂ J e d I
NN
10 PT 4007 01 Pressure measurement RCIVa -1...1,5 bar 4-20 mA )L
11 PT 4007 02 Pressure measurement RCIVa -1...5bar 4-20 mA >(
12 PT 4010 01 Pressure measurement RCIVa -1...5 bar 4-20 mA X
Differential pressure .
13 DPT 4001 01 measurement 0...3 bar 4-20 mA >L
14 | DPT 4001 02 Difrential pressure 0...3 bar 420mA |
measurement ><
15 | DPT 4004 01 DiFer=ntaLprRetiE 0...1 bar 420mA | X
measurement
16 P1 4001 01 Pressure gauge VS 4001 01 -1...5 bar N/A
VS 4001 01 vent filter
17 Pl 4001 02 Pressure gauge (GF 4001 01) -1...5 bar N/A
18 Pl 4002 01 Pressure gauge VS 4002 01 -1...5 bar N/A




De Dietrich Equipos Quimicos, S.L.
Av. Princep d’Asturies 43-45, 1r-5a

E-08012 BARCELONA
Member of a ~ _INSTRL TEST REPORT -Pressure-.— 7
De Dietrich &
.
CUSTOMER: UAB - MELISSA TESTDATE:| /S Uy of | vt D@0
PROJECT: MELISSA COMPARTMENT [Va (PRK-5393) PREPARED BY: N/ /¢ .’ ol hrl "
DRAWING: DD - 8558 - Z1 -100 - 01 rev. 10 APPROVED BY:[ |, (o4 .0 /Zedie.
Y,
VS 4002 01 vent filter WA
19 Pl 4002 02 Pressure gauge (GF 4002 01) -1...5 bar N/A
A A
20 P1 4003 01 Pressure measurement PRC 4003 01 0...1,5 bar N/A
21 P14003 02 Pressure measurement PRC 4003 02 0...1,5 bar N/A A// A
22 Pl 4003 03 Pressure measurement PRC 4003 03 0...1,5 bar N/A ﬂ//ﬁ
23 Pl 4003 04 Pressure measurement PRC 4003 04 0...1,5 bar N/A /V/F’L
24 Pl 4003 05 Pressure gauge GF 4003 08 gas filter -1...5 bar N/A
=
25 Pl 4003 06 Pressure gauge GF 4003 09 gas filter -1...5 bar N/A ‘ﬁ
Vol
26 Pl 4004 01 Pressure gauge GF 4004 01 gas filter -1...5 bar N/A \ TN
27 Pl 4004 02 Pressure gauge GF 4004 02 gas filter -1...5 bar N/A \'
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De Dietrich

UMENTSITEST/REPORT -Pressure-"

R

A
{‘3

CUSTOMER: UAB - MELISSA TEST DATE:| /221, ol il 009
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: , /Ufe u' Aeubto i
DRAWING: DD - 8558 - Z1 -100 - 01 rev. 10 APPROVED BY:[ | fosp ) Lol
| RIS I U] [T S ] M B S G Bt oI Eaan: Fabobbatl BAMCAATH B ahat] BROHRITHES
28 P1 4005 02 Pressure measurement Fgeacto.r wafer : 0...4 bar N/A /U/ )
refrigaration circuit
_— e
29 Pl 4011 01 Pressure measurement (Vgilr;]ocfg;rj:éiiat) 0...1,5 bar N/A /V/
Service air inlet Va4 /A
30 Pl 4011 02 Pressure measurement (VS 4002 01 jacket) 0...1,5 bar N/A
il = ’v:;"'
o M PN g
—(\"65 Q" p_ahried) A3
(S oD O 5

prince? O’ QCAONN

pwda- ngt;\’l&bﬁ?ﬁ%f’/
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Member of

De Dietrich &,
CUSTOMER: UAB - MELISSA TEST DATE:] /3£0 of ol o o599
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: JCliex (zuhern

DRAWING:

DD - 8558 - Z1 -100 - 01 rev. 10

Jodep Hadbe

cou ngm leel

Scuwce »’-64up-é‘rc/b}vc en Lle

measurement

Reactor temperature
1 TT 4005 02 RCIVa ad 4-20 mA - y
L I j
measurement O... IS0, >< <l S/)/a.y el ;9(_4
2 TT 4010 01 Analyzed gas temperature PG-1/2-852-007 -50-150°¢c 4-20 mA >/\
measurement
.. 1So%.
5 | Erdgides | YSAOLITI tominerEie VS 4001 01 50,1665 aoma | 2
measurement
—10 . aSo
4-20 Lewves fe [
4 | mrapmpy | VARSIt Ensmim VS 4002 01 -50.. 250 | a2oma | 5 wi ¢ ther adeed

ow the DPL-ico .

T
@%@ 55 N5
5 TN m‘_bfh

§ @ ‘ oM aed b
: %
AT 1700
Lo a0y = L\

= \J
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De Dietrich &
CUSTOMER: __ |UAB - MELISSA TEST DATE:] /36l <} Jidu Zrpa
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: L){_f, L é;ubgf/c{_ v
APPROVED BY: I

DD - 8558 - 21 -100 - 01 rev. 10

1 LT 4001 01 |VS 4001 01 level measurement VS 4001 01 0...100 % 4-20 mA x

Zwdhroment wof infafled,
2 | Ls401301 Foam detection RCIVa N/A 0/1 DO o PLE Siwndlaled —> Ok
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L S e e ey

De Dietrich @
CUSTOMER: __|UAB - MELISSA TESTDATE:] /2, £b_ ok 1/ly 2005
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: /. 72, o G 0d - i
DRAWING: DD - 8558 - 1 -100 - 01 rev, 10 APPROVED BY:| /e, /7o, e

ONNE

Bench scale for VS 4002 01 level

1 WT 4002 01 Skl VS 4002 01 0...600 Kg 4-20 mA X
Weigh module for reactor RCIVa 0...660 Kg
2 | wrt 400801 o el RCIVa (3%220 Kg) 4-20 mA ><
Bench scale for acid : The Sigual (@$232) 5 o& fl
3 | WT 400601 euslan St cant VS 4006 01 0_% RS232 >< ) g J .
J -
Bench scale for base ; ) Fenddu 1Lﬂ.\{ k
4 YT HQoe0Z level/consurnption control ¥E4p0eTDe J 'ggfkgq: Razd2 >< j :
- -
5
6

1) Beidd [ baje. bewch Jeale. have been c[a,a,u.y
wodel. New cali brakou racge: 0...¢ Iff

N/A = not applicable
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— RUMENTS/TESTIREPORT = Analysiss

De Dietrich &,
CUSTOMER: __|UAB - MELISSA TEST DATE:| 2L\ ] IGL k. of (I Zood
PROJECT: MELISSA COMPARTMENT Va (PRK-5393) PREPARED BY: /) loa Gober A
DRAWING: DD - 8558 - Z1 100 - 01 rev. 10 APPROVED BY:| /o2y /Zedie.

1 AT 4006 01 Reactor pH measurement RCIVa 0..12 4-20 mA K
\ Clawvel &
Reactor temperature ) /
2 TT 4006 01 RCIVa 0..140°C 4-20 mA
measurement (pH)T
3 AT 4006 02 Reactor pH measurement RCIVa 0..12 4-20 mA
\ Clawwel A
Reactor temperature
4 TT 4006 02 RCIVa 0..140°C 4-20 mA
measurement (pH) T

Séﬁ,wr_-;{ + Lr AlL) v Her

5 AT 4009 01 | Reactor biomass measurement RCIVa 4-20 mA ek avmd, le )
(inibrvaent plz/.uq e povireel )
7 7

: 0...304g/
6 AT 4009 02 | Reactor biomass measurement RCIVa 5. 4000 FTU 4-20 mA /\
: i

Reactor temperature
7 TT 4009 01 . RCIVa -30...130°C 4-20 mA
measurement (biomass) T

8 AT 4010 01 CO,/0; analyser RCIVa 4-20 mA

9 AT 4010 02 CO,/0, analyser RCIVa 4-20 mA




De Dietrich Equipos Quimicos, S.L.
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e ot NTSTEST REPORT/: Analyslsz
De Dielrich @ - S
7

PROJECT:

MELISSA COMPARTMENT |Va (PRK-5393)

PREPARED BY: A7 (vt (ovbent.

DRAWING:

DD - 8558 - Z1 -100 - 01 rev. 10

Cloden Iod e

APPROVED BY:
N

ION

6 ppb...saturated

11 TT 4010 02 .
measurement (dissolved O,) T

Reactor dissolved O,
10 | AT 401003 measurement RCIVa (100%) 4-20 mA ><
Reactor temperature 4
RCIVa 0...70°C 420mA | 5
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De Dietrich &
CUSTOMER: UAB - MELISSA TESTDATE:[B /b =] [Vly Qo955
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: /@m loybes X
DRAWING: DD - 8558 - Z1 -100 - 01 rev. 10 APPROVED BY: ¢ he.

Broken wire ow 4-20 w.f Z)

1 | FT4001 01 Liquid flowmeter PL-1/2-S52-007 0...20 Kg/h 4-20 mA > sigual. The yewror Ueajure
+/07 iy 0k ((read cu He 5{{,&3,0)41.{)
The et O el
2 | FT4004 01 Gas flowmeter PG-1/2-582-006 0...110 N lh 4-20 mA )< be ol efbjj th Jé"; fét“ji‘;j

3 F14003 01

Gas flowmeter

C02-1/2-852-002

N/A

/_ @%’1 \

/QU rAeS:
A OS A’ L\S\uﬂe«\ m\\“P\

\QQW}? WO s, e \

zQ° ce? . b PR g
\ pord©- s QO\?(L :b\T 7083
D

Luzck-ec/ by Lbes ,LLuucf_m.:f Hee sesbrvamedd—Tlay beom

/{) The )&/awmale/ has be
/ SeuJor Wire dirconie . The cwuecﬁ‘au sk //

The Howmeles lay been ne/.mre(/ the yupplier.
T /pfa/&opl He inttrvment. 1-20 wh fw/w{fffj fmﬁ

i

at 049/09/09. feed.
iC raolafor bas beew [ugfalld ok

ef 04/07/07. = Fivad on I of seflevhto.
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CUSTOMER: UAB - MELISSA TESTDATE: | 23/07 & 02-03/09 753
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY: LT i b
DRAWING DD - 8558 - Z1 -100 - 01 rev. 10 APPROVED BY:| /ote =
RCIVa + Biological reactor in borosilicate Ro >< Zé JL&L bC!éc/ ou the rece (hor
1 condf?qzer (rpt;oces 3Ia37s7lsiaigless s;ebel. Water 4 terr?;T /120 )< M/{)« a. fé 2 Sceews
uid pa = . Pmax=2 bar :
F o7 hauue /oe.ﬂ/n /:?/ Meuea/
VS 4001 01 Agitated tank in AISI 316L. 1 Room
2 (Vessel) V =160 L. Pdesign= -1/6 bar Wattes \L ‘Z temp. / L0 )<
VS 4001 01 Agitated tank in AISI 316L. ! Room
2 (Jacket) V =37 L. Pdesign= -1/6 bar Wates o2 ‘3 temp. /J & ><
. : Two newlujﬂ/af bleud plu
VS 4002 01 Agitated tank in AISI 316L. / Room ->< ﬁ")
4 (Vessel) v=120L. Viatan 21 | femp | /20 X A0t sy ba A ’
VS 4002 01 i i R
5 it Agitated tank in AISI 316L. Water 7. te‘:;’;‘f A3 0 X
HX 4004 01
6 (cooling fiuid part) Reactor RCIVa reflux condenser éf t{pﬂ f z?s;] >(
Plate heat exchanger for water / Room i
7 HKmRgs cooling with glycol WalcH Qf Z temp. -Z O >( / P ,,O
8 HX 4005 02 Electrical resistance for water heating Water 2 tRe‘::;” 20 >( \
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Member of
De Dietrich v@\
CUSTOMER: UAB - MELISSA TEST DATE: .23/0?/0?Md 02/03 / k] / o9
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY:| //J& e (o‘/&,/“
x DD 8558 Z1 190 01 rev 10 . _ APPROVED BY: ,/574_%,9 }'f_(/;};&
9 HX 4010 01 Post-condenser for gas analysis ﬂn( /1 k g lt-\:::;n e} ) ><
10 GP 4001 01 Sanitary diaphragn‘i!nlla:tmp for reactor feed Water 2 It:{e?:;n ;ZU ><
Sanitary diaphragm pump for reactor feed Room >< ée“"&"jé’ (@!ga.éq/ ks €l (fjﬂ/vp
11 GP 4001 02 o diaphtagi puttp Water ;! s 2.0 >< o conviech ou, Cfa.w.‘O A7!L16uze,c/
o1/ 09/o
Sanitary diaphragm pump for reactor liquid Room
12 GP 4002 01 e Water 2 oy 20 )<
_ . WA . Not rndfallec,
13 GP 4002 02 Sanitary d:aphragm. pump for reactor liquid Water Room / il 4 /“7‘ /
inlet temp.
Diaphragm compressor for gas circulation . Room
14 BLWR 4003 01 p—— Air A f BB 10 X /\
i ehbg I~
15 BLWR 4005 01 On-line extractor for the reactor Al Room @ P o M )P' : ‘C, /méJ
: : ir g : ! pecaKow Jydltete.
refrigeration system temp. £ m 4 W@fﬂsfg@% .
4l irg 2 !f@w}#@/m
. 3 -
16 PP 4005 01 Centrifugal pump for reactor refrigeration Wat ;)/ l 2{ Room .?, o Pnnc‘%:: d(iu/ﬂ’ Ic o ‘%\z—;%;\f
water flow aiek temp. i‘s)o 22 RN P S5, Pt
I~ /ViE I '
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Member of

De Dietrich &>
CUSTOMER: UAB - MELISSA TEST DATE:[3/02/09 aud C2— 037/09/0%
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY:| ) oot (o0 biron
DRAWING: DD - 8558 - Z1 -100 - 01 rev. 10 APPROVED BY:|, /oy , et o

7¢/.,wFJ (A-ﬂJ( /«(,de,lyé(/_

Metering pump for acid additions Room
17 PP 4006 01 to the reactor Yster temp. A
18 PP 4006 02 Metering pump for base additions Water Roam /1//4
to the reactor temp.
201 Ja wles 2 Gooun | | o
s 9]
1 jac ket W Lemp X

VA 2 wod a«//&m&(é
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De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a

- - PN
CUSTOMER: UAB - MELISSA TEST DATE:| 02/ 0%/ 03
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY:|_/.2/sz (Bwslorrin
DRAWING: DD - 8558 - 71 -100 - 01 rev. 10 APPROVED BY: Aot o0 ek e
i | Looun
1 PL-1/2-S52-001 Waker |195/20 555 0. | 20 <
2 PL-1/2-S52-004 Walers X
3 PL-1 1/2-SS2-006 S
4 PL-1 1/2-852-007 X N llawp Figthoued . leatage
>L OZ!m delecled au the LWMQ&AgM
5 PL-1 1/2-§52-008 ><
6 PL-1 1/2-SS2-009 )<
7 PL-1/2-552-010 v
8 PL-1/2-SS2-011 ><
9 PL-1/2-§52-012 s
10 PL-1/2-552-013 / &) \
> / @”@ y
11 PL-1/2-§82-014 z ¢ v v L . *@?@ ,ﬁ\
v ~ Lo &
12 I, ’ \ vﬁﬁ%}%
SN 7
13 w 24 Co\y\g "\/
I '-.’} ’4&‘. - J\‘ Lo
14 )«90;?1@"@4 //
15
~/
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Membe F B T } LINES TEST REPORT

De Dietrich <>

PROCESS SYSTEMS
CUSTOMER: UAB - MELISSA TEST DATE:| 02/ 0% ] (59 Y
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY:|, A0/ o ©Ukorme \
DRAWING: DD - 8558 - 21 -100 - 01 rev. 10 APPROVED BY:

Aoten Hesbe N

16 PL-1/2-852-015 Ms/z’ 20 )( ] \

17 PL-1/2-$52-016 Waler 2 20 ><

18 PL-1/2-SS2-017 Wa ler L 20 ><

19 VT-1 1/2-SS2-001 Waler 2 126 )< Twclvderd v ¥ 4601 O/ fu;i |

20 VT-11/2-§52-002 Wrler 21 /30 N4 Tadluded on J 9002 9/ LM‘/* |
21 GLY-3/4-S51-001 Waler | 213 /20 | o/ Tuduvded on W do0] ©I )a,)zc;:?l-
22 GLY-3/4-8S1-002 Waket |23 io | L | zuckeded tn Vf dooj ©0 /az(j,-ef
23 GLY-3/4-551-003 5/% o 120 | X Tl qu}-% r&hsaw!éeeu wodkp, j aFgly w/
24 GLY-3/4-S51-004 6lyeo/ /20 | N~ Theiy A“J?L}'ng}jein m’;ﬁf;‘uj wF

25 GLY-3/4-SS$1-005 722 / ~

26 GLY-3/4-SS1-006 v/ A e @* £} «k

- [T %\\
: SN Y,
29 a5 g‘f&:’“f

30 \\%{¢ "jo'{’ /
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E-08012 BARCELONA

CUSTOMER: UAB - MELISSA TEST DATE:| J2 / 077 09
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY:| /,/lam  lovbotn
DRAWING DD - 8558 - 21 100 _Of rov. 10 APPROVED BY:

31 GLY-3/4-581-007 Waler | 2 Lzo | X

32 GLY-3/4-5S1-008 Wales 2 20 | £ Luddugled on U o2 of }M‘fe% ler 7
33 Al-3/4-851-001

34 Al-3/4-551-002

35 Al-3/4-551-003

36 Al-3/4-551-004

37 WT-3/4-881-001 Waler | 2 20 |

38 WT-3/4-S51-002 Watee | 2 /20 |5

;

39 CO2-1/2-882-001 A AT 20 >< Ao L
40 CO2-1/2-582-002 i | A8 2D > ﬂz’?gér C‘“%d‘{dﬂd dund  pxed.
41 CO2-1/2-S52-003 A | AT 20 | <. / &%@@ﬂ\

42 PAI-1/2-552-001 Lie | 47 Jo | x< A

43

44

45
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Member of

CUSTOMER: UAB - MELISSA TEST DATE:| &2/ 09 / ©9
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPARED BY:|  /[2/e & (ovkorin
DRAWING: DD - 8558 - 1 -100- 01 re APPROVED BY: 7/

- rTpop—— iE e )< ....................

47 PAI-1/2-8S2-003 ><

48 PG-1/2-SS52-001 f i ><

49 PG-1/2-852-002 e Z x

50 PG-1/2-S52-003 e 2 )<

51 PG-1/2-SS2-004 A 2 )<

52 PG-1/2-552-005 Ahe 2 3{

53 PG-1/2-852-006 By L. )<

54 PG-1/2-PA-007 £y 2 ><

55 PG-1/2-552-008 /A 2 5%

56 PG-1/2-852-009 fhir = ><

57

58

59

60
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S S G ST Mt |

Member of

_LINESTTEST/REPORT.

CUSTOMER: UAB - MELISSA TEST DATE:| J72. /94 ] &2
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPAREDBY:| 7/ o L. oiin
DRAWING: DD - 8558 - Z1 -100 - 01 rev. 10 APPROVEDBY:| (o4~ y

61 PAL12=552-001

62 PAl- 2-002

63 PAC-1/2-PP-001 Waler 4 2o ><
64 PAC-1/2-852-002 Uhler | o | XX
65 PAC-1/2-SS2-003 Waler | 7 iy )<
66 PBA-1/2-PP-001 Waler | 4 20 ><
67 PBA-1/2-552-002 Watber | 7 20 | >
68 | fis duchs for redetor jackel cqolivg.

- L | m @ E I R 575037 M
70

71

72

73

74

75
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Member of

ggcs)jgéﬂfR EHIEEI—SEIAE ]é(s)?ﬂpl;ARTMENT IVa (PRK-5393) PRJEE;E%A;\E’ .3:5{'1‘/: {?_32{,;&;1 d\e'ﬁl‘em are. £
?RAWlNG: DB=shsa s Il 00R0L I 10— . Hog he

1 e L b | o2 ] 20 v < Le/a.&z.ye. £ Hie gailet

V=77 L. Pmax=2 bar 3/09 gl / Sl

R O 20 | X

| e | e o | 20 | x

. V?V i22§[$1 Agtted tark In AISI 3t6L. okis 2. 20 | X

5 V? Jiggit)m Agitated tank in AISI 316L. Slequ | 2 N, X

6 HX 4004 01 Reactor RCIVa reflux condenser | Slgaqun | A'S 2O )<

P | e | et

8 HX 4005 02 Electrical resistance for water heating
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Member of

De Dietrich v@
CUSTOMER: UAB - MELISSA TEST DATE: [ 244 ] 3+l ol denleie e 20
PROJECT: MELISSA COMPARTMENT IVa (PRK-53093) PREPARED BY:| JZ/4 & lo/bacte '

DRAWING: DD - 8558 - Z1 -100 - 01 rev. 10 APPROVED BY:| /osem Medhe
9 HX 4010 01 Post-condenser for gas analysis
Sanitary diaphragm pump for reactor feed -
10 GP 4001 01 inlet Sleaun 7<
Sanitary diaphragm pump for reactor feed f See 1' y J -ICW
11 GP 4001 02 <o leaun >< /;’ fé d"jr by 1
Sanitary diaphragm pump for reactor liquid S
12 | GP 40020t R lequn )< )
_ - /A, Pu wolt (wialled
13 GP 4002 02 Sanitary dlaphragmir;lnlz?wp for reactor liquid Sleaw_ m.‘o
14 BLWR 4003 01 Diaphragm compressor for gas circulation
to reactor
15 BLWR 4005 01 On-line e?dract?r for the reactor
refrigeration system
16 PP 4005 01 Centrifugal pump for reactor refrigeration
water flow




De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
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Membe r' of . LS"UR:'E‘MTE‘QTR'EPSR‘;T ——————— ﬁ""mi""'
De Dietrich @ SURETTEST RERORT e
CUSTOMER: UAB - MELISSA TESTDATE. T
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17 PP 4006 01 Metering pump for acid additions /7//,4'.
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4 PL-1 1/2-SS2-007 Sleawe | 2 20 | X ‘TZ i“f'zz muft; bﬂ:iﬁ wmma
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9 PL-1/2-852-012 Sleain 2 20 | ><X_ / & \
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11 PL-1/2-S52-014 Sleam =P L0 | & Q%DZ:N‘? .
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16 PL-1/2-S52-015 5155,;,,,,,, 7. 20 | X
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18 PL-1/2-SS2-017 Steam | 2 20 | 4 Zudvdeed tn VS 4002 0) Ledt

19 VT-1 1/2-552-001 Choain 2 20 )< Tuwcluded en VSdo01 01 Fest

20 VT-1 1/2-8$2-002 Sleam 2 Lo | X Tuclvded vn S 4002 ©) Jari-

21 GLY-3/4-851-001 Sleam | 2 20 | Iwc!aclecfl-ej?: VS 900101 jacket

99 GLY-3/4-S51-002 Sleam el O < Tududed n ﬁ; iaa: ija_obe,{—

23 GLY-3/4-SS1-003 A A

24 GLY-3/4-SS1-004 v/ A

25 GLY-3/4-SS1-005 VS A \

26 GLY-3/4-SS1-006 AL A ‘EN %fg” q\
il L 3’2&% di%u\% @7
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36 Al-3/4-SS1-004 v/ 3
37 WT-3/4-SS1-001 Y72
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/’,e.\\ .
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S N
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o A

56 PG-1/2-S52-009 A/ A PR w@@“
[,OIQ' ’I}_ OS e, jgﬁf‘ﬁ%ﬁ;
n, & Iﬁ‘""éi |
5 K o o
. S8 ey O, TN EEET
58 i o, <« $
b llondas Ty

<Ug, * 7
= ~ "/

60 ~

~



De Dietrich Equipos Quimicos, S.L.
Av. Princep d’Asturies 43-45, 1r-5a
E-08012 BARCELONA
Member of
&
CUSTOMER: UAB - MELISSA TEST DATE:| 277,/ 3/ _of re/lein be LD
PROJECT: MELISSA COMPARTMENT IVa (PRK-5393) PREPAREDBY:| . [Z/, »n. oo/l
DRAWING: DD - 8558 - Z1 -100 - 01 rev. 1 APPROVED BY:| ,/oirn et
: T EE — AT
61 PAI-1/2-SS2-001 v/A
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64 PAC-1/2-§52-002 Sleam i 20 X
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TECHNICAL NOTE 87.2.11
Part Il

12. ELECTRIC DIAGRAMS CE
MARKING (NEW CABINET)

12.1. CE Declaration
12.2. New cabinet: electrical diagrams

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 324
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP
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CONTROL Y REGULACION - ESTUDIO - MONTAJE - SERVICIO

La empresa:

declara bajo su

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

DECLARACION CE DE CONFORMIDAD

Nombre: PROCONTROL,S.L.

Direccion: Rambla del Poble Nou, 189 — 08018 Barcelona

Teléfono: 93 309 51 16
FAX: 933098791
Email: comercial@procontrolsl.com

Unica responsabilidad que el producto:

Descripcion:

Armario de control
Compartimento IVa. MELISSA Pilot Plant

N° Inventario:

081398-6293

se halla en conformidad con las directivas europeas siguientes:

Referencias | Titulo
73/23/CEE Material eléctrico destinado a utilizarse en determinados limites de tension (Baja Tension)
93/68/CEE Modificacion de la Directiva 73/23/CEE
89/336/CEE Compatibilidad electromagnética
92/31/CEE Modificacion de la Directiva 89/336/CEE
93/68/CEE Modificacion de la Directiva 89/336/CEE
Nombrey apellidos _ MARC SANROMA SOLENCH
Cargo _____Responsable del proyecto

Lugar y fecha

18/06/2009

Firma




:c PROCONTROL, S.L.

CONTROL Y REGULACION - 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

Namero Titulo

UNE-EN 50081-2 Compatibilidad electromagnética. Norma genérica de emision

UNE-EN 50082-2 Compatibilidad electromagnética. Norma genérica de inmunidad

UNE-EN 61000-6-2 | Compatibilidad electromagnética. Normas Genéricas

UNE-EN 60439 Baja Tensidn. Requisitos para los conjuntos serie y los conjuntos derivados de serie

- Oftras normas técnicas o especificaciones técnicas empleadas

Ndamero Titulo

- Ofras soluciones adoptadas, los detalles de las cuales son incluidas en la documentacion técnica:

Las dos ultimas cifras del afio en el cual el marcado CE ha sido incorporado:__ 09
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10.16/L3 = t e 21 > 3/21.1 KM11 KM12
] 'W\ ]
10.16/N = | >N/21.1 J 79.4 \g3 79.6 ) g3
- — - - - - - - -
= -
GF1.3
Ummz BK Ummz BK 11
N . KHHlll} GF1.3
12 |14 81.15 7
12 |14 54
F10 £2 {3\7 KIS 2
30mA Clase A si 11 50.12
C60H CBA | 1 2\ © 53
DE — _-)_:l\ ° GF1.1 GF1. 4
N. |2 ‘ :
PE
e — 54
- : KMS1
= | XPEQPE 909 |53
— 2, 5mm2 YE/GN GF1.5
GF1 o o o : : J) o) cg J) cg cg cl> o)
(523 - o ~C CLI LI1 L12 LI3 LIY LI5 LI6 24v
200.5 S > L L o L . .
0 37KMW EMC ov Digital Digital Digital Digital Digital Digital 24V
ATV31-HO37M2 | FILTER I Digital input 1 input 2 input 3 input 4 input 5 input 6 Digital
Variador inputs inputs
de frecuencia .
Seccionador
de tierra
N L N N R2 R1
~ ~ ~ o (e [aa] (o)
=) > = & o o o o 200. 8 62.6
O O O
' 9 T 7 7 Defecto spac orzn "MRCHRLRC R1A QRIB
u1o0
V10
W10
PE PE
1 3 5 Q 1 3 5 O
KML1I\_ _\_ O KM12\_ _\_
79902 |y e 79612 |y e
T CZ|IZ D T EZ|IZ P
PE PE
EMC11T— | A s s EMC1Z2— [ SR e I
. oD > = . oD > =
Brida Brida
de conexidn | de conexidn |
a tierra EMC | a tierra EMC |
W+ME1-M1 | BK BN GY YE/GN |
YCY 06/1kV | |
4GUYmm= | |
LrZCcZE D G Sl s SR
u v W u v W
+Iv_ﬂl GP_4001_01_MV1 3M~ GP_4001_02_MV1 3M~ |
Planta 0, 37kW 0. 37kM
1,84 A 1,84 R
| 1345 rpm PE 1345 rpm PE |
l cos=0, 74 cos=0, 74 J
Bomba 1 Bomba 2
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 11
Verificado |J. Mestre A . .
GP_4001_01_MV1 / GP_4001_02_MV1. INSTAL. =C_IV/A . I I v Siguiente: 21
E . Quimi S L Dibu3jado M. Alcampel
quipos Quimicos, . . PR
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0 | 1 | 2 3 y 5 | 6 7 | 8 9 10 11 12 13 14 15 16 17 18 19
- B - - - - e - - - - - GF2.2 GF2. 2
! 20.6/L1 = e o o 1/22.1 —!i(ztgg%oov
| 20.6/L2 & © ©°1 > 2/22.1 5 5
I 20.6/L3* o0 > 3/22.1 " KM21 KM22
| 20.6/N » o 01 >N/22.1 J KAA112 79.8 g3 79.10 g3
- - - - - - - - - - - - - - 81.17 7
= |2 12 |14
GF2. 3
Ummz BK Ummz BK
GF2.3
Nt 12 |14 64
F20 £5 23—~ - KIS 2
30mA Clase A si 11 50.12
C60H CBA | 1 2\ S 63
DE — _-)_:l\ 3 GF2.1 GF2. 4
N. |2 ' '
PE
e —- BY
~ : KMS1
= | XPEQPE 909 63
— 2, 5mm2 YE/GN GF2.5
(2;:29 o o o : : J) o) cg J) cg cg cl> o)
118418 =~ ~ CLI LI1 LI2 LI3 LIy LI5 LI6 24V
200. 9 S S L . L L . .
0 37KMW EMC ov Digital Digital Digital Digital Digital Digital 24V
ATV31-HO37M2 | FILTER I Digital input 1 input 2 input 3 input 4 input 5 input 6 Digital
Variador inputs inputs
de frecuencia .
Seccionador
de tierra
N L N N R2 R1
S = =z e 2 & a = 200.12 62.10
o o o
' 9 ] 7 7 Defecto spac orzn "MRCHRLRC R1A QRIB
uzo
V20
W20
PE PE
1 3 5 Q 1 3 5 O
KM21\_ _\_ KM22 A
79.8 1, 4 6 79.10 1, 4 6
“CcZlED I I
PE PE
EMC11T— I RRR EMC1Z— N R
. oD > = . oD > =
Brida Brida
de conexidn | de conexidn |
a tierra EMC | a tierra EMC |
W+ME1-M1 | BK BN GY YE/GN |
YOY 06/1kV | |
4GUYmm= | |
LrZCcZE D L - 21 )
u v W U v W
+Iv_ﬂl GP_4002_01_MV1 3M~ GP_4002_02_MV1 3M~ |
Planta 0, 37kW 0. 37kM
184 A 1,84 A
| 1345 rpm PE 1345 rpm PE |
l cos=0, 74 cos=0, 74 J
Bomba 3 Bomba 4
D Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 20
e lelric Verificado |J. Mestre A : :
GP_4002_01_MV1 / GP_4002_02_MV1. INSTAL. =C_IV/A — I I Siguiente: 22
: R Dibu3jado M. Alcampel
Equipos Quimicos, S. L. .
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0 | 1 | 2 3 y 5 | 6 | 7 | 8 9 10 11 12 14 15 16 17 18 19
! 21.6/L1 = © ©. > 1/23.1 —!i(ztgg%oov
| 21.6/L2 & © ©°1 > 2/23.1
! 21.6/L3 » © _©. > 3/23.1 !
s O O\ 5
| 21.6/N N/s23.1 J GF3. 2
- - - - - - - - - - - - -
= -
Ummz BK Ummz BK
11 74
N ) KAA110 KMS2
12 |14 81. 1317, 14 50.12 )5
F30 gﬁ\ - - -
30mA Clase A si 11
C60H CBA | 1 2\ © GF3. 3
__-)_:3 g GF3.1 74
N. |2 KMS1
o e 50.9 |,
o o
o .
. ~
= - XPEIPE GF3. 4
T4,2.5mm2 YE/GN 0, 5mm2
BU 5010
GF3 o o o : : J) o) cg J) cg cl> o)
62,13 <~ ~C CLI LI1 L12 LI3 LIy LI5S LI6 24V
200.13 S 0D L . L L . .
0 37kMW EMC ov Digital Digital Digital Digital Digital Digital 24V
ATV31-HO37M2 : igital input 1 inpu inpu inpu inpu input 6 igital
T R FILTER I Digit t t 2 t 3 t oy t 5 t Digit
Variador inputs inputs
de frecuencia .
Seccionador
de tierra
N L N N R2 R1
S = =z e 2 & a = 200. 16 62. 16
O O o0 ©
9 ] ? 9 Defecto spac orzn "MRCHRLRC R1A QRI1B
T EZED
|
|
|
|
o o o
| m o m
o0 = =
|
PE 4
EMC11 — [
Brida
de conexidn |
a tierra EMC |
W+ME1-M1 | BK BN GY YE/GN
YOY 06/1kV |
4GUYmm= |
G S i i ) )
u v W
+IV-H| GP_4002_03_MV1 M~ |
Planta' 0.18|’(N 3 i
1,20 A |
| 1360 rpm PE |
cos=
l 0, 64 J
Agitador
D Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 21
e lelric — Verificado |J. Mestre D D tr h A\ —
GP_4002_03_MV1. INSTAL. =C_IV/A o | [ Siguiente: 23
: R ibujado M. Alcampel
Equipos Quimicos, S. L. .
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0 | 1 | 2 3 y 5 | 6 | 7 | 8 10 11 12 13 14 15 16 17 18 19
! 22.6/L1 » © ©. o 1/24.1 —!i(ztgg%oov
| 22.6/L2 & © ©°1 > 2/24.1 |
! 22.6/L3 » © _©. > 3/24.1 !
| 22.6/N = © o1 =N /24.1 J
- - - - -t - - - - - - - -
= -
Ummz BK Ummz BK
N 1
12 |14 KMS2
F‘-IO%&*** 50. 12
30mA Clase A si 11
C60H CBA | 1 2\ ~
(H=D-\ =©
N. |2
2, 5mm? BK 2, 5mmz BK PE_ . GFY4.3
XPEIPE 84
N. 40 L1. 40 KMS1 6F4. 1
- 2,5mm20. 8 g3
N L YE/GN
Z1 ot GFY. 4
220-240/ :
12A
EMC FILTER N. L.
Imm?2
2,5mm2 BK_____ - ékSmm BU 5010
oy I ) ) ) ) ) } ) ) ) b
1%%.1419 § S @6 (WY FWD REV (Y X1 X2 X3 X4 X5
0 37kK - - COMMON FORWARD REVERSE COMMON Digital Digital Digital Digital Digital
"FUJI . Digital Digital input 1 input 2 input 3 input 4 input 5
FRND, 7515-7E inputs inputs COMMON  Digital Digital
de frecuencia'. Digital output 1 output 2
outputs
+10V  -10 + 10V oV 0-10V
N 2 INPUT auT KA Y1 Y2
u v W @6 s & = = 13 12 11 FM 63.2 CMY
T 97 77 7.9 7 R T Perectod soc EULINE-ELL S S 8 V2
FEZEZIED
|
PE 4 R =
ju ) = =
EMC11 — [
Brida
de conexidn I
a tierra EMC [
W+ME1-M1 | BK BN GY YE/GN
YOY 06/1kV |
4GU4mm2 |
G T i '
u v W
+IV-H| GP_4001_03_MV1 M~ |
Planta' 0.37|’(N 3 H
| 1,91 A |
| 1360 rpm PE |
l cos=0,75 ]
Agitador
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 22
Verificado |J. Mestre A . .
GP_4001_03_MV1. INSTAL. =C_IV/A — I I Siguiente: 24
. z Dibu3jado M. Alcampel
Equipos Quimicos, S. L. .
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0 | 1 | 2 3 y 5 | 6 | 7 | 10 11 12 13 14 15 16 17 18 19
! 23.6/L1 = o 01, > 1/25.1 —!i(ztgg%oov
| 23.6/L2 = o 01 > 27/25.1
I 23.6/L3» o0 > 3/25.1 |
| 23.6/N » o 01 >N/25.1 J
- - - — =" - - - - - - - -
Ymmz BK Ymmz BK
Nt 12 |14
F50 23 £% =~ - ?
30mA Clase A si — 11
C60H CBA | AN
(=) =
N, |2
o
o lg]
fe] .
. «~
= —1
1, 5mm2z BK 1,5mm2 BK
1|3
KM5O\V,\
78.2), 4
- |-
0 .
. «~
= —1
1, 5mm2 BK 1,5mmz BK
U1 IS ]
112.3 | NL i
0. 75kWez30Y 230V IN X‘Z\\.' =
R-20 DESCENDENTE[= [ E]ASCENDENTE =
Regulador ; > W
de tensién . . e
4A Min. ad3. EXTERNAL POTENTIOMETER o=
+10V 0 = 10V ov :: w com 0-10V
230V oUT N J INPUT i INPUT INPUT
NN @6 £ & & = A B C 1 2
o o° o !
LSRR R S 7 T 7 7 7 i
XMQo® 0o
pus] =
W+ME1-M1 BK| GY YE/GN
YCY 06/1kV
4GYmm 2
l UV e -I
+IV-H| BLNR_HOOS_Ol_MVZ@ — |
Plantai U.lBkN I
i J
Ventilador
De Dietrich IDENTIFICACION: PRIMERA VERSION 0BRA REF: Provecto M. Alcampel - - Anterior: 23
Verificado |J. Mestre D D h A : :
vimos Quins . BLWR_4003_01_MV1. INSTAL. =C_IV/A e e vetric WV [sisuiente: 25
quipos Quimicos, S. L. : .
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0 | | 2 3 y | 6 | 7 10 11 17
| 2;.5/L-1> _ _ _ _ = N - 1/;6'1 -_Ii(zig%oov
i 26.6/L2 & CHIAN > 2/26.1 |
! 24.6/L3 » © _©. > 3/26.1 !
| 24.6/N = © o1 >N /26.1 J
2,5mm2z BU__ 2,5mm2 BK
N1
12 )14
AT
F60 il
40A 300mA D) aj ~
Clase AC 4 N
N, |2
= |5 L2. 61
2,5mm2z BU__ 2, 5mm2 BK
o« 9~ @~ 127 LUB12Z
aM6 r_EE_ Ky v — ¢ [;:Fm -
51-7265 | 78.4 A2 MHRCHHAYH Habilitado\lfi Térmico
202,
| % & =
l— L — ~|::Unidad de controll—‘ LUCA 1XBL
0 38%%&1 y ?
Reg. 0,14 A. T T T
LUALC11
bR 65 &5
2,5mm2z BK
<M § § PE
XPE OPES
| T~ |
| PP_4005_01_MV1 I
IV_A 95 W ZN
Planta 0,43 A W |
| j
Bomba centrifuga
: : IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto . Alcampel - - Anterior: 24
De Dietrich — Verificado |J. Mestre D D t h oA
vimos Quins . PP_4005_01_MV1. INSTAL. =C_IV/A e e vletric WV [sisuiente: 26
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0 | 1 | 2 3 y 5 | 6 | 7 | 8 9 10 11 12 13 14 15 16 17
! 25.6/L1 = © ©. o 1/27.1 -1¥;ggfgoov
| 25.6/L2 & © ©°1 > 2/27.1
! 25.6/L3 » © _©. > 3/27.1 !
| 25.6/N = © o1 =N/27.1 J
- - - - S — - - - - _ - - _
= -
6mmz BK 6mmz BK

N, |2
DG L2.71
6mm2 BK__\ 6mm2 BK
« ¢~ ¢~- 320 LUB32
M7 K vy A1 [13 %? (17 ES
51-501812 78.0 A2 MHRCHHAqu PARQ' 22 Habilitado\iﬁ Térmico! 96
202.13 |
| % & =
l— L —-—{:Unidad de controllw LUCA 32BL
Reg 25 A. Y Y Y
LUALC1L
bR 65 &5
u7o0 V70
6mmz BK__\ |  6mm2 BK
XMou7o QV70 PE.____
XP;jI;EG

| Ei PE W

i HX_4005_02 i
1v_A| sV |
Plantaj |

i i

Resistencia calefactora
: : IDENTIFICACION: PRIMERA VERSION O0BRA REF: Proyecto M. Alcampel - N Anterior
De Dietrich — Verificado |J. Mestre D D t h oA
fous Juini < L HX_4005_02. INSTAL. =C_IV/A Dibu3ado M. Alcampel e Ie rlc VS1gu1ente:
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0 | 1 | 2 3 y 5 | 6 | 7 10 11 14 15 16 17
i B o - - - - - I_\o-o - - j : i “Ixuoo
e = st M
! 27.6/L3 » © _©. > 3/29.1 !
| 27.6/N = © o1 >N /29.1 J
Ummz BK Ummz BK
N1
12 )14
R
F30 oll
40A 300mA @ ) aj -
Clase AC | IS
NS |2
R L2.91
2,5mm2 BK__\ 2, 5mm2 BK
- o - 128 LUB12
aMso K_\ N A1 113 731 117
o118 | 78.10 A2 MHRCHHAYH PARD! 22 Habilitado\lfi Térmico
20375
| % & =
-+ Unidad de controll—‘ LUCA 1XBL
0. 25kMW —
RegOIS.E)é%'g.H Y Y Y
LUALC11
bR 65 &5
ugo V30
2,5mm2z BK__ |  2,5mm2 BK
XMoUuso V90 e
XPETPEB
| '1+IV_H
i [ 4 I 1 IBLWR 4003 01 "
| N L PE Vacuum pum |
i i
Vacumm pump
: : IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto . Alcampel - - Anterior: 26
Je Dietrich BLWR 4003 01 INSTAL. =C_IV/A Verificado 1J, Mestre De DletrICh \ i gui :
Equipos Quimicos, S. L = Dibujado  |M. Alcampel VS1gu1ente. 29
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0 | 1 | 2 3 y 5 | 6 | 7 10 11 17
| 2;.6/|_-1'-> _ _ _ _ N _ _ ;Ll/;o.lnli(;gg?mov
i 28.6/L2 & CHIAN > 2/30.1 |
! 28.6/L3 » © _©. > 3/30.1 !
| 28.6/N = © o1 >N /30.1 J
Ummz BK Ymmz BK
N 1
12 |14
R
F100 il
40A 300mA D) a:l o
Clase AC | IS
N, |2
; o L2.101
2,5mm2 BK__\ 2, 5mm2 BK
- o - 128 LUB12
K A1 (13 21 (17
aM100 78_1?\_*_\__}:":'7__)?___% _____ \ _____
o119 | ' A2 MARCHA '14 PAR0'22 Habilitado '18
203.9
| % & =
- — ~|::Unidad de controll—‘ LUCA 1XBL
0 38%%&1 y ?
Reg. 0,35 A. T T T
LUALC1L
bR 65 &5
U100 V100
2,5mm2z BK__ |  2,5mm2 BK
XMQU100 dv100 e
XPETPEB
U PE
+IV_A PP_LIOOB_Ol_MVll::I—X
Planta v —
Bomba peristaltica 1
. . . . Proyecto . Alcampel . .
De Dietrich IDENTIFICACION: PRIMERA VERSION O0BRA REF: e D D. t . h A Anterior: 28
. - PP 4006 01 INSTAL. =C_IV/A A L e e vielric / [Sisuiente: 30
Equipos Quimicos, S. L. 1bujado - fhicampe .
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0 | 1 | 2 3 y | 5 | 6 7 8 10 11 12 13 14 15 16 17 18 19
- T - - ] T B X400
! ;g:;::%; B\ t; 1125A/500V
! 29.6/L3 » © _©. L3 |
| 29.6/N = CA\ N_l
Ummz BK Ummz BK
N 1
12 j14
e
F110 il
U0R 300mA D) aj -
Clase AC | o
N, |2 o~
; o L2.111
2,5mm2 BK__\ 2, 5mm2 BK
- o - 128 LUB12
aM110 K_\ N A1 [13 731 (17 795
ot 12 | 78. 14 A2 MHRCHHAYH PARD! 22 Habilitado\lfi Térmico! 96
203,13
| % & =
-+ Unidad de controll—‘ LUCA 1XBL
0, 25kW —
RegOIS.E)é%'g.H Y Y Y
LUALC1L
bR 65 &5
U110 V110
2,5mm2z BK__ |  2,5mm2 BK
XMoOUL10 dvi10 e
XPETPEB
u PE
+IV_A PP_‘-IOOB_OZ_MVllZZI—X
Planta v —
Bomba peristaltica 2
: : IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - N Anterior: 29
De DIEtr1Ch _ Verificado |J. Mestre D D tr h A : :
. - PP_4006_02 INSTAL. =C_IV/A L e vielric / [Sisuiente: 40
Equipos Quimicos, S. L. Dibujado M. Alcampel .
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0 [ 1 3 g 5 6 8 10 11 12 14 15 16 17 18 19
10.16/ QL2 + Lz.2 *
10 16/0N » PUENTE C60
> QL2 /42,1 .
1 3 >(QN/42.1 2UVFO L
F5005 59 Cazizpe |7
C60H 2 |
B6AR 24VFO
GS1
IN 100-240V/ >24VFO /uy1.1
QUT 22, 5-29, 5V/5A
Reg. 24V
PHOENIX CONTACT
TRIO POWER
1,5mm2
Ymmz_ | 4mn> AZUL OSCURD RAL5010
BU BK
+ I =
+ I =
§ § S - =MA /70. 1
= 1 - D:l ‘@ o = .
- Ej]@gu >=MB /79.1
\
OQutput DC
24V 5A
O
O
Adjust
22,5-29,5V
‘ Eﬂ@\u L
‘ E]@JD N
g ee
6S1 GS1-
1,5mm2
YE/GN
XFiE;iFE XFiE;LfE
PE PE
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Pr0¥e§t0 M. Alcampel . 5 A Anterior: 30
Alimentacién 230VAC INSTAL. =C_IV/A Verificado 1J, Mestre De DletnCh Siguiente: 41
Equipos Quimicos, S. L. Dibujado  |M. RAlcampel SR
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0 | 1 2 3 6 9 10 11 12 13 14 15 16 17 18 19
24VFO
40.15/ 24VFO »
24VFO
1,5mm=2
AZUL OSCURD H1
RAL 5010 |2Y4VFO 24VFO 24VFO
1 1 1 1 M11 /51.14
2U4VF1 59\ 2U4VF2 59\ 2UVF3 39\ 24VF4£% M11/71.11
C32H-DC 2 C32H-DC 2 C32H-DC 2 C32H-DC 2
C2A C2A C1A C1A
TENSION MANDO
24VF2
——=24V3 /110.2
1,5mm2
AZUL OSCURD 13
RAL 5010 KMS1
50.9 |4
Paro de emergencia
24VF1 24VF2 CHISME
DE COMUNICACIONES
24VF2.1
- DE BORNA 17-
13
KMS2
50.12 )44
> 24V2 /60.1 Paro de emergencia —=2U4V_ES1 /70.0

——24V1_A /50.1

—=24V_ESZ2 /71.0

— 24V _ES3 /80.0
—=24V_ESY /s81.0

X24VDOES_1+

%)
[T
2] 2] n n n !
[ Ll Ll Ll Ll =
[ [ [ [ [ =
> > > > > ~N
=0 =0 =0 =0 =0
~ ~ ~ ~ ~
OES_2+ OES_3+ OES_4+ OES_5+ g%3_6+ g%3_7+ g%3_8+ ES_9+ ES_10+
DOBLE PISO HASTA ES_10+
USADO PARTE INTERNA (LINKS)
UNEN ES_10+ PARA ES_9+

——F _REL /63.15

De Dietrich

IDENTIFICACION: PRIMERA VERSION O0BRA

Equipos Quimicos, S. L.

Alimentacidon 230VAC

REF: Proyecto M. Alcampel
_ Verificado |J. Mestre

INSTAL. =C_IV/A Dibujado  |M. Alcampel

LUGAR +MCC_01 Fecha 13. Abr. 2009

Anterior:

40

De DietriCh 0 Siguiente:

42

Pagina: 41




40.4/ QL2 » >0l 2 /44,1
40. 4/ QAN » >N /4y 1
1 3
F501 59 <9
CB60H 2 4
B6A
L501
NS0T > 501_B s4y. 9
>N501_B /4y. 9
~i «~
o o
fe] lg]
= —1
=501 _A /43.1
>N501_A /43.1
XZ3OH[01N OlL 2N o2L 3N O3L 4N O‘4L 5N O5L BN o6L
~ ~ ~N ~N m o =0 =0 lg] 0 [(e] [(e)
o o o o o o o o o o o o
> |5 P P P S S S S S P P
'g] lg] lg] lg] lg] ['g] lg] lg] lg] ['g] lg] lg]
= —1 = — = —1 = — = — = —1
+IV_A
Planta-- - e - e - e - e -— e -— e - e -— e -—p e -— e - e - e - e - e -— e -— e - e - e
] ] ,J\ ] o] 7 ] ] ] ]
! o o J) XaN oL WPE o) o) o o) J) o) o) J) o) o] J) ‘ !
N L PE N L N L S N L ] N L D
] ]
| | m '|' | | | | | | | | I | |
| FT_4001_01 HX_4010_01 TT_4005_01 AT_4009_01/02 AT/TT_4006_01/02 AT_4010_02/03 |
| Transmisor MAK 10 PR ELECTRONICS 8501B METLER TOLEDO TURB 8300 METLER TOLEDO M300 METLER TOLEDO |
I de caudal Post-condenser Indicador Biomass analyzer Analizador 02 transmiter 4500 I
FT_4001_01 HX_4010_01 TT_4005_01 AT_4009_01/02 AT/TT_4006_01/02 AT_4010_02/03
Alimentacidn Alimentacidn Alimentacion Alimentacion Alimentacidn Alimentaciédn
AC230V AC230V AC230V AC230V AC230V AC230V
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Provecto M. Alcampel - - Anterior: 41
. Verificado |J. Mestre D D t h A : :
Regulacidén de temperatura. INSTAL. =C_IV/A . e Ie rlc Siguiente: 43
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70.18/M20 + N—M20/80.3
karogz\!* kaaogs\!* karogu\* kpArogs\!*t kaRogs\'*
71.9T7, T 711115, Ty 711307, Ty 71,1517, T4y 71171, Ty
81. 2 =M12 /112.2
M9
- - 50.14/M10 < 41.17/M11 < >M13/110.8
70.17/M3 +
©20- -X24uVDpCo9- Q10- 011- )12- 013-
70.4/M20 < +PI1\a/n_tFe]1 {L i {L fL {L _l
D [~} [~} ~ (=) [~} D [~} [~} m (=) (=) ol [~} [~}
: Sl % Il Toe A ) Ii Poe I ) I1 Toe I ) I1 Toe I ) Il Toe :
l@] (a9} (e p] (ep] o
<« o (an] o (an]
! = U X 3 U X 3 4 X 3 U X 3 4 X !
] :J :J :J :: :J ]

/21
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Anterior:

70
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0 1 2 3 m 6 7 8 10 11 12 13 4 15 16 17 18 19
78.15/ 24VF3 »—— »>2UVF3 /78.1
PUENTE PHOENIX
KHHO99§1 KHH102§1 KHHlOOSl KH9107§1 K99103§1 KH9097§1 KHHO98§1
80.7T12 11y 80.1311;, |14 80.9M12 |1y 81.7T12 11y 80.1511;, 1y 80.3M17 11y 80.5M12 11y
1mm2 BU
RZUL OSCURO 100099 100102 100100 100103 100097 100098
RAL5010
QM60 aM70 aM39o0 QM100 aM110
A1 25.2 A1 26. 2 A1 28.2 A1 29. 2 A1 30. 2 A1
kKM50[__] K] KL__] K] K[__] K[
A2 A2 A2 A2 A2 A2
L <MB/79.9
BLWR_U4005_01_MV1 PP_4005_01_MV1 HX_4005_02_MV1 Reserva BLWR_U003_01_MV1 PP_4006_02_MV1 PP_4006_01_MV1

Start/Stop Start/Stop
extractor pump
LC1-D0O9P7
LAD-N11
4.2 L 2 5.2 -~
24.3 %/—; 5.2 -~
201.8 2 6 25.3 -
FER S, 201,12 1314
— . —
51.4 2L+ 22 202.10 1718

53 54 517 2422
61 {_62 202, 10 95 _+_96

Electrical
resistance

26.2 -~
26.2 -~
26.3 -

137 1y

20116 1319

202,14 17~ 18

51 7 21 122
202. 1y 95 196

Start/Stop

blower
8.2 -~
28.2 -~
28.3 -

137 1y
203.8 L3 14
203.6 17 18

-
51.10 2L+~ _22
203.6 33 ~_96

Start/Stop
peristaltic pump

29.2 -~
29.2 -~
29.3 -
137 14
203,12 314
203.10 1718

S
51.10 2L~ 22
203. 10 93 96

Start/Stop
peristaltic pump

3002 -~
3002 -~
30.3 -
137 1y
203.16 1314
203.1y 17 18

-
51.10 2L+ _22
203. 1y 95 96

De Dietrich

Equipos Quimicos, S.

L.

IDENTIFICACION: PRIMERA VERSION OBRA REF: ProYe‘fto M. Alcampel
Seleccion variadores. INSTAL. =C_IV/A V?rlflcado J. Mestre

Dibu3jado M. Alcampel

LUGAR +MCC_01 Fecha 13. Abr. 2009

De DietriCh 0 Siguiente:

Anterior: 71
79
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0 1 3 4 5 6 8 10 11 12 13 14 15 16 17 18 19
24VF3 »
PUENTE PHOENIX
11 11 11 11
KHHOSlP( KHF]O9OPF KHF1089PF KF]HquP(
71.7T12 1y 71.9T12 11y 71.3112 11y 80.17T1, 114
1mmz BU
RZUL OSCURO 000091 000090 000089 000104
RAL5010
61 61 61 61
KI"|127 KM11 KM22 KM21
79.6 62 79. 4 62 79.10 62 79.8 62
2018.1 2019.1 2020.1 2021.1
A1 A1 A1 A1
kM1l 1] kM12[— 1] kM21[— 1] kM22[ ]
A2 A2 A2 A2
40.8/MB » - -
78.3/MB «———
Inverter from Inverter from Inverter from Inverter from
GP0O_4001_01 GP0O_4001_02 GP0O_4002_01 GP0_4002_02
LC1-DO9P7 LC1-DOSYP7 LC1-DOYP7 LC1-D0OSP7
LAD-N11 LAD-N11 LAD-N11 LAD-N11
202 L 2 205 L 2 21.2 L 2 215 L2
203 34 206 34 21.3 34 1.6 34
203 26 206 26 21.3 26 21.6 26
137 14 137 14 137 14 137 14
51 o 21 %22 51 y 21 22 51 y 21 22 51 4 21§ 22
53 54 53 54 53 54 53 54
200.8 23 54 200.9 3354 200.12 3354 200.13 23 54
79. 5 81 ~N_62 79,y 61 «_62 79. 10 81 ~N_67 79. 8 61 ~_62
20,15 83 84 20.16 83 84 21.15 83 84 21.16 83 84
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 78
K R Verificado |J. Mestre A : :
Seleccion variadores. INSTAL. =C_IV/A . I I Siguiente: 80
Equipos Quimicos, S. L. Dibujado  |M. RAlcampel
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0 | 1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19

+PLC
Hrmar‘i&iLC - - - - - - - - - - - - - - - - - -
XD0_01
' 71.0 '
N 140 DDO 353 00 B _ B B _ B B B B B _ B B B B _ B B _ B B _ N
‘ 2/1 2/2 2/3 2/4 2/5 2/6 2/7 2/8 —‘
I L L L L 1 L 1 ] .
] ‘ 171 1/2 1/3 1/4 1/5 1/6 1/7 1/8 ‘ ]
oV (@] (@] o (@] o (@] o (@]
I I
VL g T | | . |\ | | .| .| ]]
41.14
24V _ES3
70.16/M8 »——
| N ) B ) f.\I ) ) f.\z_ ) ) 23 ) ) _f.w ) ) _f.\5 ) ) ,.:6 ) ) f.\7_ ) ) a8 (XDO1X3
! (_r| \/ﬁ\/_A 'EEEE%%LKN/UUT
| 29 Fl11 913 fg10 12 g1y J
A1 A1 A1l A1 A1 A1 A1 A1
KAR097[_ ] KAAO98[_ | KARO99[_ ] KAR100[__] KAR101[__] kKAR102[_ ] KAR103[__] KAR1o0u[_ ]
A2 A2 A2 A2 A2 A2 A2 A2
71.18/M20 + N—M20/81.2
PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21
14 14 14 14 14 14 14 14
o1z u o 1y ik S Sve T S ve QT 231 oy 121 o 1o ik 1 Seve QT
. . . . Proyecto M. Alcampel . .
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: rrovecto . Alcan D D. t . h A\ Anterior: 79
Salidas digitales INSTAL. =C_IV/A erif e ietric / [Sisuiente: 81
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0 | 1 2 3 5 7 9 10 11 12 13 14 15 16 17 18 19
+PLC
Hrmar‘i&iLC - - - - - - - - - - - - - - - - - -
XD0o_01
, 800 "
y 140 DDO 353 00 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N
‘ 2/1 2/2 2/3 2/4 2/5 2/6 2/7 2/8 —‘
I L L 1 L L L L ] .
| ‘ 1/1 1/2 1/3 1/4 1/5 1/6 1/7 1/8 ‘ |
oV (o] (@) (@] (@) (@] (@) (@] (@)
I I
VL g T | | S N R SRS S N
41.15
24V _ESU
71/8/M9 ——
| _+ B R B Tl B B f.\z_ B B 73 B _f.w B B _f.\5 B B f.\_a B B ,.7_ B B a8 [XDO1XY
[ 1 (X ] 'EEEE%%LKN/UUT
| 29 Fl11 913 fg10 12 g1y
Al Al A1 Al A1 Al A1 Al
KAA105[_ ] KRA106[_ ] KAA107 [ ] KAA1os[ ] KRA109[_ ] KAA110[_ ] KRA111[ ] KAA112[ ]
A2 A2 A2 A2 A2 A2 A2 A2
80.18/M20 =
PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21 PLC-RSC-24DC/21
14 14 14 14 14 14 14 14
SyEvE T l o s 12l u ] 1 izl u szl u 20 s 12} 1 szl u
. . . . Proyecto M. Alcampel . .
De Dietrich IDENTIFICACION: PRIMERA VERSION O0BRA REF: TS e D D. t N h A Anterior: 80
Salidas digitales INSTAL. =C_IV/A . e Ie rlc Siguiente: 100
Equipos Quimicos, S. L. Dibujado M. Alcampel .
LUGAR +MCC_01 Fecha 13. Abr. 2009 Pagina: 81




0 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19
EH%ENlIﬂ o1 2 3 by 5 o8 7 8 d11 d12 d13 14 15 16 17 d1s —|
F’LC—VB/FLKlUf/OUTi JI
AC1_2 1 2 3 4 5 6 7 8 11 12 13 14 15 16 17 18 —|
140ACI0Y000 I j; I I I I I I
16 Entradas'! !
analégicas| 300118+ 300118- 300119+ 300119- 300120+ 300120- 300121+ 300121- 300122+ 300122- 300123+ 300123- 300124+ 300124- 300125+ 300125- J
AT_4009_01 AT_4009_02 TT_4009_01 AT_4010_01 AT_4010_02 AT_4010_03 Reserva AT_4006_01
Biomass Biomass Temp. Meas. (02/02 analyser (02/02 analyser Dissolved 02 pH
(Biomass Sensor)
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 81
. Verificado |J. Mestre A : :
Entradas analdgicas INSTAL. =C_IV/A . I I v Siguiente: 101
Equipos Quimicos, S. L. Dibujado  [M. RAlcampel SR
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FT_4004_01‘ - '}
‘ ANALOG 0-20mA
‘ COMMON ouT ‘
‘ X\.’S ‘.’2 ‘
l J
EH%E&I?J bd21 22 23 b2y b25 426 027 528 431 432 433 34 35 36 37 438 —|
F’LC—VB/FLKlUf/OUTi J'
9[1-2 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38 —|
140ACI0Y000 2 2 2 2 ! 2 2 2 2 !
16 Entradas' !
analégicas| 300126+ 300126- 300127+ 300127- 300128+ 300128- 300129+ 300129- 300130+ 300130- 300131+ 300131- 300132+ 300132- 300133+ 300133- J
TT_4006_01 AT_4006_02 TT_4006_02 FT_4004_01 FT_4001_01 LT_4o001_01 WT_4002_01 WT_4008_01
Temp. For pH pH Temp. for pH Total air outlet Total liquid Level Weight Balance Weight Balance
from reactor inlet flow to reactor (guided microwave) (vS_4o002_01) (Reactor)
D Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Rlcampel - - Anterior: 100
e letric Verificado |J. Mestre A
Entradas analégicas INSTAL. =C_IV/A it e vetric / [Sisuiente: 102
E ; Quimi S L Dibujado M. Alcampel
qulpos uilmlicos, . . P .
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0 1 2 3 4 6 7 8 10 11 12 14 16 17 19
EH%ENlIﬂ b1 2 3 by b5 b6 7 8 11 bd12 b13 14 15 16 17 b1 —|
PLC—VB/FLKlUf/UUTi JI
AC1_3 1 2 3 4 5 6 7 8 11 12 13 14 15 16 17 18 —|
140RACI0OY000 I I I I I I I I
16 Entradas' !
analégicas| 300118+ 300118- 300119+ 300119- 300120+ 300120- 300121+ 300121- 300122+ 300122- 300123+ 300123- 300124+ 300124- 300125+ 300125- J
PT_4007_01 PT_4007_02 PT_4010_01 DPT_4001_01 DPT_4001_02 DPT_4004_01 TT_4005_01 TT_4011_01
Reactor Reactor Qutlet Gas Diff. Pressure Diff. Pressure Diff. Pressure Reactor Inlet Vessel
Pressure Pressure Pressure Filter Filter Filter Temp. Temp.
D Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Provecto M. Alcampel - - Anterior: 101
e letric Verificado |J. Mestre A
Entradas analégicas INSTAL. =C_IV/A it e vetric / [Sisuiente: 103
E ; Quimi S L Dibujado M. Alcampel
qulpos uimlilcos, . . . .
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0 1 4 6 7 8 10 11 12 13 14 15 16 17 18 19
EH%E&I?J 21 22 23 b2y 25 b 26 27 28 431 432 433 34 35 36 37 b 38 —|
PLC—VB/FLKlUf/OUTi JI
AC1_3 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38
140ACI0Y000 I j; I I I I I I
16 Entradas'!
analégicas| 300126+ 300126- 300127+ 300127- 300128+ 300128- 300129+ 300129- 300130+ 300130- 300131+ 300131- 300132+ 300132- 300133+ 300133-
TT_4010_01 TT_4012_01 IT_4000_01 IT_4000_02 IT_4000_03 Spare Spare Spare
Analyser Temp. Vessel Temp. Light Power Light Power Light Power
Phase 1 Phase 2 Phase 3
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 102
. Verificado |J. Mestre A : :
Entradas analdgicas INSTAL. =C_IV/A . I I Siguiente: 110
: R Dibu3jado M. Alcampel
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0 1 | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
41.13/ 24V 3
¥ >24V3/111.1
X24vDCon1+ A2+
GF1___ [BN GF2___ [BN
Liycy Livycy
2x0, S5mm2 2x0, 5mm2
N I N S 6F2[ b b L}
. g?ki‘ +10 AI3 ALl AI2 . giki‘ +10 AI3 ATl AI2
ATV31-HO37M2 | +10V 0-20mA 0-10V 0-10V ATV31-HO3Z7M2 | +10V 0-20mA 0-10V 0-10V
Variador (AI3) (AI1) (AI2) Variador (AI3) (AI1) (AI2)
de frecuencia; de frecuencia;
ANALOG ANALOG
COMMON COMMON
CoM ! coM !
7 | 7 |
71.17/M13 »—
GF1___ [ GF2____ [
Livey Livey
2x0, 5mmz 2x0, 5mm?2
+PLC
Armario PLC
] - - - - - - - - - - - - - - - - - - - - ]
| XDI13| du o6 8 6 14 12 18 16 .1 |
PHOENIX
PLE—V8/FLK14/UUTi _J
] ]
] ]
AC1_3 4 2 8 6 14 12 18 16 _]
140ACI0Y000 I I I I I I
16 Entradas'!
: analégicas| 400108+ 400108- 400109+ 400109- 400110+ 400110- 400111+ 400111- _J :
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 103
R . Verificado |J. Mestre A : :
Salidas analdgicas INSTAL. =C_IV/A — I I Siguiente: 111
: R Dibujado M. Alcampel
Equipos Quimicos, S. L. .
LUGAR +MCC_01 Fecha 13. Abr. 2009 Pagina: 110




0 1 3 4 5 6 7 8 9 10 11 12 13 14 16 17 18 19
110.17/ 24V3 & ¥ 1
X24VDC QA3+ AU+
GF3___ [BN GFYy___ [BN GS1___ [BN
Liycy Livycy Livycy
2x0, S5mm2 2x0, S5mm?2 2x0, 5mm2
GF3 5 s & 5 GFY S GS1 S
22.11 119 AI3 ALl AI2 23.11 1 813%?5‘ +
0. 37kH 10V 0-20mA 0-10V 0-10V 0.37kW | g_10v/4-20mA
ATV31-HO37M2 + -cum - - FUJI - -cum
Variador (AI3) (AI1) (AI2) FRNO. 751S-7E INPUT
de frecuencia; Variador ;
de frecuencia
ANALOG ANALOG
COMMON coM -
CoM ! 11 : - !
7 | ! B ! B
GF3___ [ GFY___ [ GS1__ [BU
Livey Livey Livey
2x0, 5mmz 2x0, 5mm= 2x0, 5mm?2
+PLC
Armario PLC
] - - - - - - - - - - - - - - - - - - - ]
| XDI13| b2y b22 28 26 34 16 38 436 —I |
PHOENIX
PLt-va/FLKiu/UUTi |
] ]
] ]
AC1_3 24 22 28 26 34 32 38 36 _]
140ACI0Y000 I I I I I I I
16 Entradas'!
: analégicas| 400112+ 400112- 400113+ 400113- 400114+ 400114- 400115+ 400115- _J :
D Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 110
e letric Verificado |J. Mestre A
Salidas analégicas INSTAL. =C_IV/A SRk e vetric / [Sisuiente: 112
E . Quimi L Dibujado M. Alcampel
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0 1 2 4 5 6 8 10 11 12 13 14 15 16 17 18 19
u1 ]
24.1 i
0, 75kW@230V | £ = i
0230 £ DESCENDENTE[z [ ME[ASCENDENTE
R-20 = o
Regulador ; zw w
de tensién T2 o
IS W
c e S +10v ROA
ii . %
LIS = 0 + 10V INPUT BOT
o o o \
coM  o-10v = ov O
INPUT INPUT = i
1 2 E
! o o) !
| ~ ]
U1 WH BN
Livey
2x0, 5mm?2
71.14/M12 —
+PLC
Armario PLC - - - - - - - - - - - - - - - - - - - —
] - - - - - - I - - - - - - - - - - - - - ]
| XDI13 10 4 2 1 3 b3y 16 b38 436 —I |
Avoz ! !
] ]
] ]
AC1_3 - - - - - - ] - - - . - ~ - - - - - - _—|
L40ALIOU00 Q10 Qu IZ Il Q3 I3q Iaz I38 IBB
Salidas ! !
: analégicas| 400104 400113+ 400114+ 400114~ 400115+ 400115- J :
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Rlcampel - N A Anterior: 111
R . Verificado |J. Mestre : :
. o Salidas analdgicas INSTAL. =C_IV/A T N A1 1 De DletrICh v31gu1ente: 200
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0 1 2 3 y 5 | 6 | 7 9 10 11 12 13 14 15 16 | 17 | 18 19
61.5/ 24F2_10 » >724F2_10 /201.4
24VF2 24VF2 24VF2

GF1 GF2 GF3
20.1 21.1 22.1

0, 37kMW 0, 37kMW 0, 37kW

ATV31-HO37M2 ATV31-HO37M2 ATV31-HO37M2
Variador Variador Variador

de frecuencia

de frecuencia

de frecuencia

L ] |

TRZH ‘

T |

R2 R2 R2
‘ 20.15 ‘ ‘ 21.15 ‘ ‘ 22.15 ‘
i Defecto R2C ‘ ‘ Defecto R2C i i Defecto R2C
1003. 1 1005. 1
KMI1\ > KM12\ "] KM21\ >0 KM22\ ]
79.4 \g, 796 ]54 79.8 \sy  79.10 ]54
: : IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto M. Alcampel - - Anterior: 112
De DletFICh . _ Verificado |J. Mestre D D t h A : :
. - Entradas digitales INSTAL. =C_IV/A L e vielric / [Sisuiente: 201
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200.167 24F2_10 = 61.7/ 24F2_11 » ——24F2_11 /203.4
GFq 2U4VF2 24VF2 24VF2
23.1 203. 15
U.Faarfw 24F2_11
1008. 1 FRNO. 7515-7¢ - aM60 aM70
) ) der farrelcéu eonrc ira ) ) 25.2 26.2
‘ Scny ‘ NE NE
78.4\1q 78.6\1q
‘ @ ‘ MARCHA MARCHA
Y T
KM50\
78.2 )¢
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Provecto  |M. Alcampel . . A [interior: 200
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3 y 5 6 | 8 | 9 10 11 12 13 14 15 16 17 | 18 19
62. 14/ 24F2_12 »2UF2_12 /203.1
Feo\ " Fro\"
25. 3117 |1y 26. 3117 |1y
1012.2 aM60 1014. 2 aM70
25.2 26.2
K 95 K 95
78.4(gg  78.6(gg
Térmico 0K Térmico 0K
1012.1 1014.1
K\N K\N
7844 - 78.6 )4
Habilitado Habilitado
De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: PFOYE?“’ M. Alcampel - - A Anterior: 201
. - Entradas digitales INSTAL. =C_IV/A feaTirade . esire De Dietrich Siguiente: 203
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0 | 1 | 2 3 y 5 6 8 9 10 11 12 13 14 | 15 | 16 17 18 19
201. 8
202.17/ 24F2_12 + 24F2_11
201. 167 24F2_11 +—
11 11 11 11
F8O\ 24VF2 F90Pp _ 24VF2 Floo} _ 24VF2 FllO} _ 24VF2

27.3117 |1y 28.3117 |1y 23.311; |1y 30.311; |1y

1016. 2 1018. 2 1020. 2 1022. 2
aM80 aM90 AM100 aM110
27.2 28.2 29.2 30. 2
K7?5 K\B 78.15] g 78. 1}2\13 78. 1Kz g 78. 1Kz\13 78.1|§+ g 78. 1}54\13
Térmico OK|96 MARCHA 1% Termico K| ° MARCHA Termico K| ° MARCHA Termico OK| MARCHA
1016. 1 1018. 1 1020. 1 1022.1

K\N 17 17 K\17
. 78.10 78.12 78. 14

Habilitado '18 Habilitado 0 Habilitado 0 Habilitado -0

De Dietrich IDENTIFICACION: PRIMERA VERSION OBRA REF: Proyecto |M. Alcampel . : A fnterior: 202
Entradas digitales INSTAL. =C_IV/A Verificado |J. Mestre De DletnCh Siguiente:
Equipos Quimicos, S. L. Dibujado M. Alcampel .
LUGAR +MCC_01 Fecha 13. Abr. 2009 Pagina: 203




MELISSA mu“ssn
)

TECHNICAL NOTE 87.2.11
Part Il

13. CE MARKING (LIGHTING
CABINET)

13.1. CE Declaration
13.2. Lighting cabinet: upgrade report

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modifiedor 370
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP



o PROCONTROL, S.L.

CONTROL Y REGULACION - ESTUDIO - MONTAJE - SERVICIO

La empresa:

declara bajo su

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

DECLARACION CE DE CONFORMIDAD

Nombre: PROCONTROL,S.L.

Direccion: Rambla del Poble Nou, 189 — 08018 Barcelona

Teléfono: 93 309 51 16
FAX: 933098791
Email: comercial@procontrolsl.com

Unica responsabilidad que el producto:

Descripcion:

Armario de luces
Compartimento IVa. MELISSA Pilot Plant

N° Inventario:

081398-6201

se halla en conformidad con las directivas europeas siguientes:

Referencias | Titulo
73/23/CEE Material eléctrico destinado a utilizarse en determinados limites de tension (Baja Tension)
93/68/CEE Modificacion de la Directiva 73/23/CEE
89/336/CEE Compatibilidad electromagnética
92/31/CEE Modificacion de la Directiva 89/336/CEE
93/68/CEE Modificacion de la Directiva 89/336/CEE
Nombrey apellidos _ MARC SANROMA SOLENCH
Cargo _____Responsable del proyecto

Lugar y fecha

18/06/2009

Firma




:c PROCONTROL, S.L.

CONTROL Y REGULACION - 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

Namero Titulo

UNE-EN 50081-2 Compatibilidad electromagnética. Norma genérica de emision

UNE-EN 50082-2 Compatibilidad electromagnética. Norma genérica de inmunidad

UNE-EN 61000-6-2 | Compatibilidad electromagnética. Normas Genéricas

UNE-EN 60439 Baja Tensidn. Requisitos para los conjuntos serie y los conjuntos derivados de serie

- Oftras normas técnicas o especificaciones técnicas empleadas

Ndamero Titulo

- Ofras soluciones adoptadas, los detalles de las cuales son incluidas en la documentacion técnica:

Las dos ultimas cifras del afio 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:

Vi.
Vii.

viii.

Xi.

Replacement of the rear wall of the cabinet. It was dented and distorted.

Replacement of the right side wall of the cabinet. It was dented and distorted.

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.

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 mmz cabling the available surface for heat dissipation is enough to eliminate this effect.
Replacement of the current blower and installation of two new ones.

Recabling of the 400V circuit.

New protection against overvoltage. Conformity certificate and characteristics on the pdf's.
New IGA. Conformity certificate C60 and GV2 in the other ace. Nuevo IGA. Certificados de
conformidad C60 y GV2 en el otro ace.

New circuit breaker for the dimmer. Characteristics and UL certificate in the ace. Nueva
proteccién magnetotérmica para el dimmer. Caracteristicas y certificado UL en el ace.

New methacrylate piece for the dimmer labelled “400 V”.

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 certificate of the electrical cabinet surge
protector Hojas técnicas y certificado de conformidad CE del descargador armario de
luces:

D
MNTALT
[Datos basicos

PT 4-PE/S-230AC/FM

Cadigo de articule: 2832453

hizp:ieshop.phoenmoontact de/phoenintresViewClick.do U D=2382459

Descargador enchufable tipo 3 (profeccién de aparatos) para redes

trifisicas de alimentacion de comiente con M v PE separados (sisterna 4
de 5 conductores: L1, L2, L3, N, PE), con contacto de indicacicn '-"'““’:é-":*
remota. Ancho totat 35 mm, -

Obzervacicnes acerca del products
Canfarme a WEEERoHS desde:

Datos marcantlies 07062008

EAM ADSESEENSITTY i
Paguete 5 pos. @
Arancel BEIEI050

Pesallnidades 012424 KG

P e wesman  lnmsmeses o

cataloge en lin=a. Los dabos
campletos s enousniran

=n la docurrentacicn

para =l usuano =n Ftpd
www.dowricad. pho=nikcomact ==
Son validas las condiciones
genemles de usa de las descargas

por Imemed.
Datos fenicos
Hiornmas
material carcasa PA
Clase d= combustibiidad segun UL 94 Wi
Color negro

PHOEND CONTACT, 5.A. Fagna i /s
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FT 4-PEMS-230ACTFM

Codigo de arficulo: 2332453

hitpeliechop. phoenixcontact de/phoenoutree\iewChick doTUID=2882455

Mermas para lineas de fuga f espacias de aie

indice de protecridn
Consruccidn

Tipo d= mantaje

Miirre=ro de palas

Temperatura ambiente | s=rvicia)
Direccidn d= achuacian

Anchura

Al

Longitud

Linidad

Circulte de protacchin
Claze de =nsafo IEC

Tipo EM

Tensicn nominal L,

Tension de dmersicrariema de descargadaras
U

Tension de dmersicnariemo de descargadores

LL LM}

Tenzicn de dmersicnariema de descargadares
L [N-PE})

Frecuernda namiral 4,

Cormiems nominal |

Comrisrse de dervacion hada PE a Ll
Comieris transitoria nominal 1, {G20) ps
Comiems transitoria nominal 1, {G20) ps (L-N)
Comiems transitcria nominal In {&20) p= [L-PE)
Comiems transitcria nominal |, (820) ps (H-PE)

Corieri= transitoria lmax (S20) ps maximo

Corierne transitoria Imdw. (3720 ps masimo [L-N)

DINYDE 311041

IEC 606641 1552-10
IEC 616431

OIM EN 69643-11
P20

sidduic para carmil de dos piezas =nchufable
Camil simetrico 36 rmm
4

40°C BE TG
3L-NEM-PE

35,40 rrirn

B, BD rrirm

S0,00 rmirm

m
T3

T3

230V AT . 2400416 W AL
400 AT [L-L)

36 W AT (285 W AC I NPE)

JIEV AD
256 W AL

Bl k=

Bl k=
2BA(<IC)

£ 35 pA

1.5 kA {por canal)
1.5 kA

15 kA

15 kA

10 kA (N-PE}

45 kA

PHOEMIE CONTALT, 5.4
o i o e o] s

Fagira 2 /&
02-dic- 200
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FT 4-FE/S-230ACFM  Codgo de arfioulo: 332453

httpelleshop. phoenixosntact. de/phoenoree\iew Chick.do¥LID=2882459

gEu-ieme transitoria I [A20) ps maximo {L- 45 kA
Comiems transitoria I, [3120) ps masimne (W 10 kA
FE]}

Chogue combinada L. 4
Miwel d= proteccion L, (L-W) 12K
Nivel de probeccién Uy (L-PE) <15 KV
Nivel de proteccion Ui (K-PE) <15 KV
Tierrpa de reaccicn té (L) < 2o ns
Tierrpa de reaccicn th (LPE) < 100 nz
Tierrpa de reaccicn th (N-PE) < 100 nz
Fusible previc maxime requernida 25 Aigl)
Resiztancia al corbocinouita |- con fusible previc 1,5 kA

midnimne | efectivo)

siznzaje Prossccion contra solbrstensiones
defectuosa

Contacto de Indlcacian remota
Dienceninacicn Conexidn
Schalfunkticr_mt

Tipo d= con=xion

indicacion dptica, comtacto de indicadon remota

Comtacic de indicacion remata de defecio
Comacio cermado

Corexicn por tomilla

Rczca d= tomillo i3

Par d= apriste min. 0,8 M
Langitud a d=zaislar & mm
Zeccién de conductor flesible min. 0.2 privi®
Secdcn de conductor flexible max. 25 mr®
Saccion de conductor rigido min. 0.2 mevi®
Saccion de conductor igidio ma 4 e
Seccién de conductor AWG ke min. 2
Seccitn de conductor AWGkomil ma. 12
Tension de sardco mamira U_, AC 2E0W
Corierds de s=ricia rmasma |, 58 ADDC

Homalogacionas

K el @B CE,

FHOENIN CONTALT, 5.4

i Vevw s i ] s

Fagira 318
02-dic-200F
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T 4-FPE/S-2Z30ACTFM  Codgo de arficule: 2332453
httpceshop. phoenixoontact. de'phosnooiree\iew Chick doYUIC=2862459

Horralogacionas CB, GOST, KEWA, CEVE

Accesorios

Articule: Ci=nocrminacian Cimscripeian

Marcado

0a11228 ¥-PEM 0,55 Fiotuladar =special zin cartwcho de tirta, para la rotulacian manual

d= indices d= rotulacicn, rotulacian de gran resisienca al lavade,
grosor de rotulado 0,35 mm

oatizze K-PEM 0,35 Fiotulzdor =special sin cartucho de tinga, para la rotulacidn manual
d= indices d= rotulacicn, retulacidn de gran resisienda al lavado,
grosor de notulado 0,58 mm

0319228 ¥-PEM 0,35 Riotulador =special sin carucho de tinda, para la ratulacian manual
d= indices d= rotulacicn, rotlacidn d= gran resistenda al lavade,
grosor de rotulado 0,35 rmm

031477 ZBF 1550 CME Tira Zack, plana, de 10 unidades, seccionable, roodacicn
mspecial, rotulada sagin laz indicadiones del disr=

0a0esT ZBF B LG5:FORTL.ZAHLEN Tira Zack plana, rotulacion longitbudinal: 10 uridades, con las
raarreres 1-10, 11-20 stc. hasia 931-1000, color: Blanco

0a90E21 ZBF B LG5 GERADE ZAHLEM Tira Zack plana, ctulazicn langtudinal: 10 uridades, con

riirreros pares idenicos, robilada con los ndmeros: 2.20, 2240,
=ic. hasts 32-100

0810863 ZBF B LG5 LNGERADE Tira Zack plana, otulazicn langibudinal: 10 uridades, con
ZAHLEN ridrreres irpares, rotulada con los rdrenos: 1-19, 2159, e
hasia 51.99
0308EaT ZBF B, CR:FORTLZAHLEN Tira Zack plana, rotulacion transversal: 10 unidad=s, con los
rdrreres 1210, 11-20, ste. hasta 157-160, color: Blanco
0308658 ZBF BEWH-100:-UNSEDRLICET Tira Zack plama, sin rotular 10 unidades, para mancar con

rotuladar =special o ZEF-T, paguete grande, sufidente para la
rotulzcicon de 1000 bormes, color: Blanoo

oageTarT ZBF ESNOWE Tira Zack, plana, d= 10 unidades, sacdonable, robulacion
mspedal, rotulada sagin las indicadiones del disrts

0308647 ZBF ELINEEDRUCET Tira Zack plana, sin robular 10 unidades, para mancar con
rotulador especial o ZBF.-T, sufidente para 100 bomes, oolor
Elanca

03007a3 ZBM 1B:S00CkiS Irdice die robulacicin, 5 unidadss, robulacicn =special, robdada

zmgin laz indicacionss del chente [z rusga indicar la rotdacicn
des=acda al haosr = pedido], para anchura d= bormnes: 17,6 mm,
color: Blanoo

2309128 ZBN 1B:UNEEDRLICKT Irdice di rbulacin, sin rotular, Bra con 5 indioss pars mancas con
rotuladar especial (S-5TIFT) o sstema CWE, para una anchura
d= bome: 17,5 mm, color: Blarco

PHOENIX CONTALT, 3.4 FPagirm &1
=R e T RS ] 02-dac-2002
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T 4-FPE/S-230ACTFM  Cadigo de aficulo: 2382453
hitpcfeshop. phoenixoontact. dephosnooireeiewChck. doUIC=2382459

Productos complementarios
Articule Ci=ncrinacian
Montajs

2335236 554 36
2335612 54 6-10
Dibujos

Esquema de dimensions=s

™ = .l
- &5
[ e —
H H N
=
[ L! ] 1 r-u s
PR — & =
Esquema de cabl=ada
1 i1
H Lr — T 112
yoimt G |
Lo = - I
L] £ ¥ auT
Hyd . K
[} e
et [ 1

Drmzcripeian

Conexion rapida para pantalla para diaretro de caighe 3.5 rmen.
Cable d= conexion de potznciak: 200 mm, negro

Ceonexidn rapida para pamalla para didretro de caigle B - 10 mm.
Cable d= coraxion de potenciak: 200 mim, negro

FHOENIE CONTALT, 3.4
=R e e S e

Fagira 5/ &
02-dec-2009
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Direcclen
PHOENLX COMTALCT, 5.4 PHCENIX
Pargue Tecnologico de Astunias, parcelas 16-17 ONTACT

E-3342E Llanera (Asturias], Spain
Tel. +34 936 791 638

Fax +34 936 936 653

hip:fiwwrar phoenincomactes

£ 2000 Phoerin Contsct
Reservade = derscho a sfectuar modificacones tecnicas

FHOERIE CONTALT, 5.4 Fagina 618
o vt pbatts NEms o el s 02-dac-200
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m PHCENIX
CONTACT

83093588.02

EG-Konformitatserklarung
EC-Declaration of Conformity

Hersteller / Manufacturer:
Anschrift | Address:

PHOENIX CONTACT GMBH & CO. KG
Flachsmarkistralte 8, D-32825 Blomberg, Germany

Produktbezeichnung / Product description: PT 2-IT-230AC/ST

(Artikelbezelchnung, / Article de
Artikel-Nr. | Article no.)

2805127

Das vorstehend bezeichnete Produkt stimmt mit den wesentlichen Anforderungen der nachfolgenden Richtlinie(n) und
deren Anderungsrichtlinien Uberein | The above mentionad product is in line with the essential requirements of the below

directive(s) and their modification directive(s):

2006/95/EC

Niederspannungs-Richtlinie (NSR)

Low Voltage Directive (LVD)

Fir die Beurteilung der Ubereinstimmung wurden folgende einschldgige Normen herangezogen:
For evaluation of the conformity following refevant standards were consulted:

EN 61643-11:2002 + A11

Weitere Anmerkungen (z. B. Dokumente, Priifberichte, Einschrénkungen, etc.) zur Konformitatsbewertung:
Additional remarks (for example documents, test reports, restrictions elc.,) of the conformity assessment:

Zertifikate einer benannten Stelle / Certificates by a notified body:

Anschrift / Address:

Referenz / Reference:

Anschrift / Address:

Referenz / Reference:

Die letzten beiden Ziffern des Jahres in dem die CE-Kennzeichnung angebracht wurde: 09
The last two figures of the year in which the CE marking was applied:
(nur einzutragen, bei der Niederspannungsrichtlinie / only to be entered on the low voltage directive)

X

Diese Erklarung gilt auch fiir die im Anhang aufgelisteten Produkte. (wenn angekreuzt)
This declaration also applies for the products listed in the annex. (if marked with a cross)

Diese Erkldrung bescheinigt die Ubereinstimmung mit den wesentlichen Anforderungen der genannten Richtlinie(n), enthéit jedoch keine
Zusicherung von Eigenschaften. Die Sicherheits- und Einbauhinweise der mitgelieferten Produktdokumentation sind zu beachten.

This deciaration certifies the conformity with the essential requirements of the indicated directive(s), it does not, howewver,
characleristics. The instructions for safety and installation of the enclosed product documentation have to be

Ggnu

Blomberg, 27.01.2009 i

Bpdnt any

P

C

Jodchi
255 Unit S

Bus

Wosgien
Protection TRABTECH
Senior Engineer, Surge-Protection TRABTECH

Vit oy i

L J&achim Schimanski
Business Unit Surge Protection TRABTECH
Vice President, Head of the Business Unit

Formblatterstelldatum:
Date of form establishment: 28.02.2008 Form establisher.

FS A-7-0037 / -07-

83093588.02.doc

Formblatterstel
ormblattersteller 00 ate Technology

Blatt 1 von 2
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PHCENIX
CONTACT

83093588.02

Anhang zur EG-Konformitatserkldrung
Annex on EC Declaration of Conformity
vom / dated 27.01.2009

Produktbezeichnung ! Product description:  PT 2-IT-230AC/ST

{Artikelbezeichnung, { Arlicle dt

{
ArtikelNr. { Article no.)

2805127

Die Konformitat mit den wesentlichen Anforderungen der Richtlinia{n) wird auch fiir folgende Produkte bescheinigt:
The conformily with the essential requirerments of the directive(s) is also certified by the declarafion for following products,

Artikel-Nr. / Article no.

Artikelbezeichnung / Arficle description

2805130

PT 2-IT-230AC/FM

2817958

PT 2+1-8-48DCIFM

2839282

PT-BE/FM

2839318

PT 2-PE/S- 24AC-5T7

2839321

PT 2-PE/S- 60AC-ST

2839334

PT 2-PE/S-120AC-ST

2838347

PT 2-PE/S-230AC-8T

2839648

PT 2+1-5-48DC-5T

2856812

PT 2-PE/S-120ACIFM

2856906

PT 241-8/51-48DC-ST

2858221

PT-BE/FM-N

2858357

PT 2-PE/S-230ACIFM

2859990

PT 2+1-$/$1-48DC

2880024

PT 2X1VAIS1-230AC-8T7

2880736

PT MAIN-EST

2862459

PT 4-PE/S-230AC/FM

2882462

PT 4-PE/S-230AC-ST

2882475

PT 4-PE/S-BE/FM

8309358802 doc

Blatt 2 von 2
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3. Hoja técnica y certificado CE del nuevo transformador:

!E !E‘ITRAHS SL.

2ol Ind. San Jorge, Parcelas 18-13
13270 ALMAGRO (C. Real) ESPARA
Telf.: G236 6 14 49 —Fax- 925 56 14 10
wwnw_borytrans.com

| TRANSFORMADOR TRIFASICO DE AISLAMIENTO |

Caracteristicas eléctricas:

Potencia:

Tensidn de primario:
Intensidad de primario:
Tension de secundario:
Intensidad de secundario:
Frecuencia:

Grado de proteccion contactos:

Temperatura ambiente:
Test de rigidez digléctrica:
Regimen de trabajo:
Sisterna refrigeracion:

Caracteristicas constructivas:

Bobinado en cobre

Micleo magnético bajas perdidas.
Clase térmica aislamiento H-180° C

Caja metalica esmaltada
Mormas:

Conforme CE
Conforme Norma IECE007E

Dimensiones y peso;

Dimensiones

Tipo {ancho x fondo x alto)

Peso

TCS| 300 x175 x 300 mm

53 kg

8 EVA

3 x 400 V triangulo

11.5 A triangulo

12 W tnangulo /f 21 V estrella
385 A triangulo /f 220 A estrella
h0-60 Hz

IF00

nc

3 KV /50 Hz /1 min.
Continuo

AN Aire Watural




Member of

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

De Dietrich O

PROCESS SYSTEMS

CUSTOMER: UAB

PROJECT: MELISSA C.IVa

De Dietrich Equipos Quimicos, S.L.

DATE: 26/11/2008 |PREPARED:

Av. Princep d’Asturies 43-45, 1r-5a
E-08012 BARCELONA

PAGE 11 of 12 Ref. PRK-005393

YTRANS s

TRANSFORMACION ¥ REGULACION

DE LA TENSION ELECTRICA

CLIENTE: PROCONTROL

DENOMIMACION DEL PRODUCTO:  Transformador Trifasico de Aislamisnto
POTENCIA: B EMA

TENSION PRIMARIO 400V

SECUNDARIO 12V 7 21V (Conexian D/ Y)
CONMEXION D/dy

TEMPERATURA ASIGNADA 25°C

AISLAMIENTO CLASEF

GRADD DE PROTECCION IP-D0

ACABADO Tipo Seco

REFERENCIA DEL PRODUCTC: TXD0E

PROTECCION Clase

PRODUCTOS CONFORMES A LAS ESPECIFICACIONES

CERTIFICADO DE CONFORMIDAD CE

N PLANO MORMATIVA Directivas CE
EN 61558 TUZAUCEE
THDo2 EN 60076 CVEAICEE
OBSERVACIONES
REALIZADO FIRMA FECHA
J. Huertas 03-12-2009
CRECTOR TECHNICC:
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4. Imagenes del armario antes de reparar:




MELiISSA MELISSA
| -
TECHNICAL NOTE 87.2.11

Part 11

14. REACTOR TANKS CE MARKING

14.1. Reactor CE marking
14.2. VS_4001_01 CE marking
14.3.VS_4002_01 CE marking

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or 385
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP
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DECLARATION OF CONFORMITY

as defined by Pressure Directive 97/23/EG Annex VII

Manufacturer; QVF ENGINEERING GMBH
Hattenbergstrafie 36
55122 Mainz
phone.: +49 (0) 6131/9704-0
fax: +49 (0) 6131/9704-500

Herewith we declare that the resulis o the below-mentioned Pressure Equipment corresponds fo the pertinent
Pressure Equipment Directive 97/23/EG. The Pressure Equipment is marked as follows (where needed):

Tested acc. to PED No. 97/23/EG:
Modulus:

Description of the Pressure Equipment

QVFEF ENGINEERING GMBH-

(€0035

Mr. Steeg (Expert) / Mr. Winter (Technical Manager)

H

Parts acc. to WPR Components Catalogue QVF 2002
Section 2 - Pipeline components >DN25 '

Section 3 —Valves
remark: ball valves Type KHK / KHKP are marked with the CE- sign by
QVF’s supplier

Section 4 = Glass vessels and components >DN25
remark: io single apparatus with nameplate a separate declaration of
conformity will be issued

Section b — Glass- heatexchangers (all types)
remark: to single apparatus wath nameplate a separate deciaration of
confonmty W|IE be tssued L S

_Sectlon 6 Column components >DN25 (onlv pressure— Ioaded Darts)

E:S‘,echonB'.. Pressure loaded D rts> ' N25 of Measurement SR
':contro! equmment -

gn by. :

QVFssuppller i R N

Sectlon 9 Pressure Ioaded Darts of couphnqs bellows

P.0.Box 3369 phone: +49 (0} 6131/9704-0
55023 Mainz fax: +‘49 (D} 6131/9704-500

Hatienbergstrale 36  E-maik mail@qgvf.de

55122 Mainz www.gvi.de




Category:

Manufactured in:

Design and Fabrication:

Mainz, 17.02.03

i.V/Vk

Technical Manager

QVE ENGINEERING GMBE

member of

De Dietrich @

All parts can be used for apparatus, pipelines and assembliesupto ..
Category ill .- e SR .

Mainz, Stafford, Paris

acc. to AD2000 rules, EN1595 -

0.4 /{/‘g?

Expert

P.0.Box 3369 phone: +49 {0) 6131/9704-0

55023 Mainz fax: +49 (0) 6131/9704-500

Hattenbergstralle 36 E-mail: mail@qvf.de
55122 Mainz www.qvi.de



TECALSA Customized for you

DECLARATION OF CONFORMITY

MANUFACTURER : TECNICA'Y CALDERERIA S.A.L. TECALSA

ADDRESS 1 Pol Ind Alces, Avda. de las Bodegas n°5, 13600-Alcdzar de San Juan,
{Ciudad Real)

V.A.T. No. 1 A13020045

LEGAL RESPONSIBLE . Guillermo Escobar Romero

DESCRIPTION OF PRESSU NT OR SET OF EQUIP

Pressure Equipment tor
32597 09
15/01/2009

Serial Number

Manufacturing date

i

Category

PROCEDURE USED HE CONFORMITY DECALA

Final verification as per LEG

NOTIFIED BODY APPOQI THE CONTROL

Notified body 1 EUROCONTROL S.A.L.

Address +  C/Campo 58 - Entreplanta 13700 Tomelloso (Ciudad Real)
Identification code ;0057

Conformity certificationno, : 12-CE-G-TEC-003/09

TECHNICAL SPECIFICATIONS

ASME VIII Division 1

TEMA Code Part 7

ASME IX: Welding Procedures

The under signer hereby declares that the pressure vessel described before is in conformity with the norms

of the Directive 97/23/CE of the European Parliament and the Council of 29 May 1997 on the approximation ‘
of the laws of the Member States concerning design and manufacturing of pressure equipment.




TECAILSA

TECNICA Y CALDERERIA, S.A.L.

DECLARACION DE CONFORMIDAD

FABRICANTE: TECNICA Y CALDERERIA $.A.L. TECALSA

DIRECCION: Poligono Industrial Alces Parcelas 3 a 6
13600-Alcazar de San Juan, (Ciudad Real)

C.I.F.: A13020045

RESPONSABLE LEGAL: Guiliermo Escobar Romero

DESCRIPCION DEL EQUIPO/S A PRESION O DEL CONJUNTO.

Equipo a Presién:  Reactor 120L

N© de fabricacion: 2954
Fecha de fabricacion:  01/10/2007
Categoria: Il

PROCEDIMIENTO UTILIZA

Contro ODULO A1
ORGANISMO NOTIFICA y DO EL CONTROL.

Organismo notificado}
Direccion: ”

8 - Entreplanta
13.700 - To so (Ciudad Real)
Cédigo de identificacion _ 0057

Certificado de conformida
ESPECIFICACIONES TECNICAS
- ASME VIII Divisién 1

- Cdbgigo TEMA Apdo 7
ASME IX: Procedimiento de soldadura

El abajo firmante declara que el equipo a presidn definido anteriormente es
conforme a los requisitos establecidos por la Directiva 97/23/CE relativa al disefio y
fabricacion de aparatos a presidn.

TECNICA Y CALDERERIA S.A/A TECALSA

Fecha: 01/10/Q607 {



MELISSA mel.”'ssn
<

TECHNICAL NOTE 87.2.11
Part 11

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

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or ~ 39Q
transmitted without their authorization
Memorandum of Understanding 19071/05/NL/CP



De Dietrich Equipos Quimicos, S.L. ACTA DE ENTREGA
Av. Princep d’Asturies 43-45, 1r-5a
E-08012 BARCELONA CLIENTE: VA &
N° PROYECTO OT: fRJc- 5353
member of A TITULO PROYECTO: /722 (554 & (VA
7 P A | REF. ADMIN.:
S/ PEDIDOS: Ph IS SOO3553
PAG.1de?2
Los Sefiores: En representacion de:

Cunrique beires

VAB ( Hele :,{_)

J_J_&{DIO /-7-@‘1 }'Pﬁ

DE DIETRICH EQUIPOS QUIMICOS, S.L.

Reunidos en obra, se procede a realizar la entrega de los documentos (protocolos de pruebas y
resultados de las mismas) que certifican que las pruebas eléctricas y mecanicas (estanqueidad y
presién) se han realizado y finalizado.

En la pagina 2 se relacionan las eventuales actividades que, de mutuo acuerdo, quedan pendientes
con compromiso de resolucion en las fechas que se indican.

Conforme se resuelvan los temas pendientes se actualizara los resultados en los documentos

originales entregados.

Apartado de firmas Fecha: O/I;M g /0 (i

Por; vAB ( ﬁgaﬂm) Firma/s: [

Por: DE DIETRICH EQUIPOS QUIMICOS, S.L. Firmal/s:




De Dietrich Equipos Quimicos, S.L.
Av. Princep d'Asturies 43-45, 1r-5a
E-08012 BARCELONA

member of

i

ACTA DE ENTREGA

CLIENTE: /42

N°PROYECTO OT: p2L-<393

TITULO PROYECTO: rexisia < fda

REF. ADMIN.:

S/ PEDIDOS: PAISS 03503

PAG.2de?2

RELACION DE ACTIVIDADES PENDIENTES Y/O UNIDADES DE OBRA A CORREGIR

. FECHA
DESCRIPCION RESPONSABLE
PREVISTA o2y
ok (04440
_&&}TCI U'cllu& el 4004 ©F ' /ICQ/AO/OL? .DDEQ — b'[/,a%é_L
Pauahuj eleckovalve ccunechod .~
. gk, (1.2
— Tlays }l‘owrualer Frddoo-ct ol : A /,'IOIL?‘T DDER —‘“)”Lo/«:éﬁ"
w \ JEVE TRV
cowwechow rf‘w"lﬂ\"j /%C
- Blicivagy u,uz_c(JufrﬂLuE’,M‘l': g}z (Oz 17 of
AT 4004 ol Aeldo]od DOE 2 —-%Lj
.:.'meecf\‘w (,),z,u.c&'uc 7
- 0./ CLt«LH.(j cer AT401001/04: i6 [40 g VLIYN
(,uw}»gum%gm /ae.b\ch«.j DB
-, ] S eaf - ) " ) i
_ A faw Blwe tgos ol 02 Jto/oA MrES | Q)c((,f{lb/f)
elckrouwic varialor Lezfu-}yv e, /)%
P.Lucl.«.v{,j P
OBSERVACIONES:
Apartado de firmas Fecha: o 10.0%
Por: VA A (’Ltﬂ{:ss A) Firmals: E’Lt 5_[,LLL?€} \\,
iy
Por: DE DIETRICH EQUIPOS QU[M!COS, S.L. Firma/s: w W
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PROCESS SYSTEMS

JAN

‘DUR lei“‘lhs\‘!
150 #001:2000
N 00407138

De Dietrich Equipos Quimicos, S.L.

Acta de

Entrega

Cliente: Plano OT: Pég:

UAB / MELiISSA DD-8558-21 1de3
Titulo proyecto: Proyecto n°

MELiSSA COMPARTMENT IVa PRK-5393

' Los Senores

| En representacibn dé:

f';l.k(t({ue. pe(’.,g

UAB / MELiSSA

Jo)qp Hes hre

/'Zobefiﬁo c)'e Mft/'&(.

DE DIETRICH EQUIPOS QUIMICOS, S.L.

Reunidos en obra, se procede a realizar el reconocimiento de la instalacion (material y montaje) que ampara

dicho contrato, aceptandose la misma.

\

En la pagina 2 se relacionan las eventuales actividades y/o unidades de obra que, de mutuo acuerdo,
quedan pendientes con compromiso de resolucion en las fechas que se indican.

El plazo de tiempo de Garantia fijado en el contrato comienza a contar a partir de la fecha de la presente

Acta.
UAB I MELISSA DE DIETRICH :EQi!:jPO-S QuiMICOS, S.L.
Firmals: Firmals: Tomry o gl
R
o L=
3
a3 Nombre/s: N 3 Nombre/s: ]
& _ Ludpe ) lowm MeiTre
~ Fecha: =T ]
g 26 .91 40 zg/a//zw ]
=

o

De Dietrich Equipos Quimicos, S.L.

Princep d'Asturies 43-45, lr-3a
www.dedietrich.es

== ROSENMUND
De Dietrich ¢

Telf: +34 932 920 520

6

E-08012 Barcelona Fax: +34 932 184 709

comercial@dedietrich.es



' De Dietrich A

PROCESS SYSTEMS v
Acta de
De Dietrich Equipos Quimicos, S.L.
Entrega
Cliente: Plano OT: Pag:
UAB / MELISSA , Dp-8558 -24 2de3
Titulo proyecto: Proyecto n®:
MEWLSSA COMPARTMENT Na PRIK-5243

RELACION DE ACTIVIDADES PENDIENTES Y/O UNIDADES DE OBRA A CORREGIR

Fecha Fecha {Verificado
Descripcidn Responsable
: prevista resolucidn | por
/!
Daxumesracion :
- AcnvAdeAcicn) ravuAcC ] 5 o od
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De Dietrich Equipos Quimicos, S.L.

Acta de
Entrega

Cliente:

UAB / MELiSSA

Plano OT:

Pag:

3de3

Titulo proyecto:

Proyecto n*
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De Dietrich Equipos Quimicos, S.L.

Acta de
Entrega

Cliente: Plano OT: Pég:

UAB / MELiSSA DD-8558-Z1 1de 3
Titulo proyecto: Proyecto n%

MELiSSA COMPARTMENT IVa PRK-5393

Los Sefiores:

En representacion de:

Ew“que Peito’

UAB / MELiSSA

Jode—lo Hes hre

Robers o de /"Z‘fue,(_

DE DIETRICH EQUIPOS QUIMICOS, S.L.

Reunidos en obra, se procede a realizar el reconocimiento de la instalacién (material y montaje) que ampara

dicho contrato, aceptandose la misma.

En la pagina 2 se relacionan las eventuales actividades ylo unidades de obra que, de mutuo acuerdo, -
guedan pendientes con compromiso de resolucion en las fechas que se indican.

El plazo de tiempo de Garantla fijado en el contrato comienza a contar a partir de la fecha de la presente

-

UND
&

Acta.
UAB / MELISSA DE DIETRICH EQUIPOS QUIMICOS, S.L.
Firmals: Firmal/s: '
Tn it
2 == .
o~
=
b Nombre/s: Nombre/s:
& Cndme P lottgy Moy lre
'\_ Fecha; = '
3 26 .00 260/ 200
De Dietrich Equipos Quimicos, S.L. == ROSENM
Princep d’Asturies w‘t?w—‘que’di]::t;iih.es Telf: +34 932 920 520 De DietriCh
E-0B012 Barcelona Fax: +34 932 184 709

comercial@dedietrich.es

V
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De Dietrich Equipos Quimicos, S.L.

Entrega
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RELACION DE ACTIVIDADES PENDIENTES Y/O UNIDADES DE OBRA A CORREGIR
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MELiSSA Pilot Plant

Design acceptance ClVa updated 010410_v3.xls

4°C

SIP tesl

ALTERNATIVE 13

ALTERNATIVE 14

sampling probe + 2 spare
clamp ports

Blender: Mechanical seal
(single)
Blender: Mechanical seal
(double)

Lower cost (to be clarified)

Not safe enough foraxenicity

Seal

Need of inert sterile fiuid

High cost {to be clarified)

(2) 52700 € with single mech

Aprox. 2x single mech. Seal

Pressure vessels

Ports: Temperature,
sampling probe + 2 spare
clamp poris

Sterilisation validation

N° __ SPECIFICATION (1) PRIORITY VERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/OPORTUNITIES DISADVANTAGES/RISKS COsT DECISION VERIFICATION TASKS ___VERIFICATION REF. COMPLIANCE
1 Allernalives to exisling 1 Design review: PROPOSED OFTION Glass - Maintain current steel vessel 12800 € Reaclor Glass columns Final design review Final delail engineering yes
plaslic walls - Delailed drawing of Glass-stesl modify steel gaskets in contacl wilh datapackage, Seclicn &
Mainlain If possible steel coupling columns
upper and lower parts - Detalled drawing of reaclor mounting - Weight supported in bottom,
Tightness for sterilisalion on the skid previous adjustment of lensions Pressure test of the vessel SAT Test report
requirements - Delailed drawing of the top lid when mounting, upper part aliowing (01.09.09) DDEQO01.10 09
Leak proof tesl dilatation of glass
- No new ports in vessel laleral
- New porls in top lid {(new lid or not,
TBD)
- Cocling transparent plastic and
colleclor exhausl
ALTERNATIVE 1 No afternatives e o
considered
ALTERNATIVE 2 e N
2 Necessary poris 1 Design review" PROPOSED OPTION Currenl vessel Only new ports evenlually necessary Modified ports on the lop lid Final design review Final delail engineering yes
Avcid dead zones - Delailed drawing of sleel reactor if in top lid, depending on decisions on (clamp connecticns) dalapackage, Seclion 6
modified level sensor (level sensor
- detailed drawing of new top lid requirements to be checked)
ALTERNATIVE 3
ALTERNATIVE 4
3 Redundant outlet filters to 2 P&ID review PROPOSED OPTION Redundant fillers with - Redundant filters Manual shifting could not be enoughin  |Delta P sensor 2000€ Redundant filters with Basic design review Basic engineering yes
cope for polential clogging Equipment list review manual shift - Manual valves for filter shifting case of foam manual shift datapackage, Section 6,
- Delta P sensors to detect clogging Ad
(range 100 mbar)
ALTERNATIVE 5 Foam breakers T B Considered not safe for axenicity and not
surely effective
ALTERNATIVE 6 Automatic swifting Avoids accidental clogging Guarantee constanl feeding in case of Autcmatic shifling is not enough: 3710 € (including automalic
clogging w/o supervision previous sterilisation should be valves, wiring, modif Of
Should be cansidered for future if foam is very (guaranteed electrical cabinel and
tisky); foaming may be not prevented pneumatic connection
4 Anlifeam feedings 3 Functional Tesls PROPOSED OPTION  Oul of battery limits of  Not included in the scape (iL will be To perform previous testing N.A. NA No
DeDielrich delivery implemented in future in case of of commercial foam sensor
foaming being a high risk in order to define future
antifoam feedings (to be
done manually in the
meantime if needed)
ALTERNATIVE 7
ALTERNATIVE 8 ]
5 Stenlising air inlel for P&ID review PROPOSED OPTION Filter (peing sterilised in Flow measurement 1o the sensor still not Slerile filtered gas inlst Basic design review Basic engineering yes {reporl pending)
cleaning biomass sensor Equipment list review place) for air inlet pipeline measured branch lo biomass sensor; datapackage, Section 6,
Functional tests lo biomass sensor pulse flushing Functional testing (control) A 4
TN22 (pending)
ALTERNATIVE 9 Branch to biomass ‘Simplified design |Airflow to bottom would be incorrect
sensor after sterilising
filter
ALTERNATIVE 10 i o ]
6 Evaluale curren! sampling Design review. PROPCSED OPTION  New sampling probe New probe from BURKERT Sanilary design Sanitary design to be confirmed (3)2172 € New sanilary sampling Final design review Final design datapackage, yes
probe design for axenicity - Detailed drawing of sampling probe (sanitary) Cost in quotation to be broken down probe vol. Xx (datasheet)
- Certificate for sanitary use?
Testing sterile sampling?
ALTERNATIVE 11 New sampling probe New probe from SARTORIUS ‘Sanitary design 3.250 €
(other) (sanitary) SVC 25 FE
ALTERNATIVE 12 Malntaining current probe I Not safe enough
7 Stainless steel auxiliary tanks 1 Design review PROPOSED OPTION Pclishing =0,5 Ideal for axenicity High cost (io be broken down in (2) 62500 € with Magnetic Stainless sieel auxiliary Final design review Final design datapackage, Yes (steril. Validation
for feeding and harvesling -P&ID Blender: Magnelic driven quotation) coupling. tanks section 1 {PID), 5 pending)
and piping: - Equipment and instrument lisls top Temp Transmitler (2) 840 € Polishing =0,5 (Equipment lists), and 6
- Sleam slerilisable - Equipment data sheet Pressure vessels ‘ Blender: Magnelic driven  Sleam pressure lesls (conslructive drawings)
- Able lo be maintained al Leak procf lesl Ports: Temperature, lop DDEQ

Test reports DDEQO01.10.09

Sleril. Validation reporl
(pending)

Pope 4 v]6



MELiSSA Pilot Plant

Design acceptance ClVa updated 010410_v3.xls

control {healing)

- P&ID
~ Equipment list
- Equipment data sheels

cooling and use exisling
for hot water

(new requirement, MPP)

Outlet ball valve (2) 640 €

heating and new heal
exchanger for cooling

(current heal exchanger is

nel in good cenditions)

Functional tests
(temperature conlrol)

dalapackage, Section 8
(PID) and Secticn &
(equipmenl list)

TN 22 (pending)

N°  SPECIFICATION (1) PRIORITY VERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/IOPORTUNITIES DISADVANTAGES/RISKS COST DECISION VERIFICATION TASKS VERIFICATION REF. COMPLIANCE
8 Alternatives for peristaltic 1 Design review: PROPOSED OPTION - Desing pumps for - LEWA sanitary pumps (2+1 LEWA pump: Sanitary design; FDA LEWA pump: need 1o integrate the flow [LEWA pumps (3): 7485 € - Dosing pumps for feeding Final design review Final design dalapackage, Yes
pumps for feeding, removal - P&ID feeding and harvesting  spare) for media feeding and cerlification; double membrane, indication and |measurement (not constant flow) P transmitter in outlet of and harvesling seclion 1 (PID), 5
and pH conlrol - Equipment and instrument lists - peristaltic pumps for pH harvesting including PT to stop alarm when external membrane leaks - CORIOLIS flowmeter: just 1 mm hole, |pumps (2): 840 € - peristaltic pumps for pH (Equipment lisls), and 6
- Equipment dala sheel cenlrol motor in case of high pressure WATSON-MARLOW pump. good quality, risk of clogging Prescstat pump (3). 1410 control Steam pressure tests (construclive drawings)
- Cerlificate for sanitary use - Massflowmeler Coriolis (1 mm) frequency variator Massflowmeters (2). 10363 € DDEQ
Leak proof test moved to the final inlet to be Acid and base pumps (2) SAT Tesl reporl
prolected by filler. 4940 € DDEQO1.10.09
- Final redundant filters in paralfel Delta P sensor inlet fillers: Sterilisation validation CIFA
(new specification) 2000 € Sleril. Validation report
- Aveid Coriclis flowmeter in harvest Della P sensor prefilters Demonstration lesls (CIFA, under revision)
line due lo the presence of sclids; 2000 € (several days)
then to increase precision of level in Ball acis/base inlel diaphragm Logbook Clva
harvesting tank valve (2) 820 € {demonstration lests 2010)
- Bypass in flowmeter and prefilters [
before; flowmeter position tc be ‘
located before the final filters
- Peristallic WATSON-MARLOW
pumps for acid and base (use of
current pumps to be checked by
MPP) . iE
ALTERNATIVE 15 Automatic shifting of To be includad for 2nd step design  Avaids slap the feeding by accidental failure  |Automatic shifting is not encugh 3710 € (including automalic
feeding pumps (also in the layout) previous sterilisation should be valves, wiring, modif, Of
guaranteed electrical cabinet and
pneumatic connection
ALTERNATIVE 15b Dosing pumps fer JESCO pump Lower cost e |Sanitary design nol confirmed {3)3270 €
feeding, altemative
manufacturer
ALTERNATIVE 15¢ Peristaltic pumps for acid BOYSER pump Lower cost ) Electrical variable speed in stead of (2) 3190 €
and base, alternative frequency variator; quality non confirmed
manufacturer
ALTERNATIVE 15d Automatic shifting of final Guarantee constant feeding in case of Automatic shifting is not enough: 3710 € (including automatic
filters clogging wlc supervision previous sterilisation should be valves, wiring, modif Of
guaranieed eleclrical cabinet and
Clogging of final filters is prevented by  |pneumatic connection
prefilters and Delta P measurement and
alarm
ALTERNATIVE 16 Gear pumps for feeding Net safe enough for axenicity
ALTERNATIVE 16b Lobular possitive- ) & High cost =
displacemenl, rotary Higher flow range
pumps for feeding High shear stress (not suitable for
harvesting)
ALTERNATIVE 16c Centrifugal pumps for = Feeding flow is loo low for those pumps
feeding
ALTERNATIVE 16d Feeding based on = T mmew Precision would't be enough
loadcells
ALTERNATIVE 16e Volumetric flowmeters ) Not enough precision
9 Slainless steel vessels and 1 Design review. PRCPOSED OPTION Slainless sleel complete  Acid and base vessels are not Glass vessels foracid and  Stanless steel complete Basic design review Basic engineering Yes
pipelines for feeding, acid -P&ID pipeline for feeding and  considered in s.s : Reconsider base (2): 380 € pipeline for feeding and datapackage, Section 8
and base and oulletl - Equipment and instrument lisls oullel lines reguirement for acid and base outlet ines (PID) and Section 6
- Equipment dala sheet Plastic tubing for acid vessels (MPP) Plastic tubing for acid and ~ Pressure tests DDEQ (equipment list)
Leak proof lesl and base from bottles up base from bottles up to SIF;
to SIP; then stainless Acid and base tubing are not then slainless steel up to SAT Test report DDEQ
steel up lo the bicreactor completely considered ins.s. : the bioreactor 01.10 09
Reconsider requiremenl for acid and
base vessels (MPP)
ALTERNATIVE 17 i i
ALTERNATIVE 18 L
10 Containmenl vessels for acid 1 Design review: PROPOSED OPTION Plastic containers for acid Containment vessel in case of Low cost Plaslic containers for acid ~ Visual inspection al the Installation accaptance Yes
and base spills prevenlicn - Layout and base reactarftanks spillage needs also to  Needed for safe operalion and base acceptance of the reacter  DDEQ 26.01 10
- Skid drawings be guaranleed in the skid (new
requirement, MPP)
ALTERNATIVE 19 TN e b
ALTERNATIVE 20 i ~ ey k. 1
11 Stainless steel pipelines for 2 Design review: PROPOSED OPTION  Stainless steel pipelines, Stainless steel pipelines Basic design review Basic engineering Yes
gas loop -P&ID new connections with when feasible; new datapackage, Section 8
- Equipment list existing equipment connections with existing (PID) and Section 6
- Equipment data sheels equipment Pressure lests DDEQ (equipment list)
Leak proof tesl
SAT Test reporl DDEQ
01.10.08
ALTERNATIVE 21 L
ALTERNATIVE 22 i )=
12  Improvement of temperalure 3 Design review: PRCPOSED OPTION New heal exchanger for Improvement of cooling system Improve tempsralure control Higher cost Solenoid ball valve (2) 840 €  Electrical resistance for Basic design review Basic engineering ‘Yes ({report pending)
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- Equipmenl data sheels

ALTERNATIVE 31

ALTERNATIVE 32

Level sensor

Differenlial pressure

- Precision in scale: 200g (2%o)
- lLis necessary higher precision
than in feeding tank scale in the
case lhe outlet flowmeler is
cancelled

Guided waves

ultrasound cheaper than microwave

High cost (to be evaluated)
Uttrasound nol suitable when lhere is
foam (better guided microwave)

Big size of membranes needed; poor
precision due te small size of {anks

1560 € Guided microwave

Funclicnal testing

N°®  SPECIFICATION (1) PRIORITM VERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/OPORTUNITIES DISADVANTAGES/RISKS __ cosT DECISION VERIFICATION TASKS VERIFICATION REF, COMPLIANCE
ALTERNATIVE 23 Only resislance for Compalibility of h e material with Save one heal exchanger 300 €
heating glycol should be checked Heating not commonly needed, and lighting
-reuse currenth e for could be enough
cooling
ALTERNATIVE 24 Mainlain current Lowercost B Direct glycol into jacket not convenient
configuration, just for 36°C
substilule steam inlel
solencid valve
13 Evaluale current 1 Design review: PROPOSED OPTION Rupture digk in siead of Safer for axenicity If broken, operation shoud be stopped  [(2) 1330 Sanitary safety valve Basic design review Basic engineering Yes
overpressure safety valve - P&ID safety valve datapackage, Seclion 8
Rupture disk as an - Equipment list (PID) and Section 6
alternative - Equipmenl dala sheets (equipment list)
Leak proof test
ALTERNATIVE 25 Maintain current safety T Current safety valve considered not
valve adequate for axenicity
ALTERNATIVE 26 Sanilary safety valve Sanitary design to be described Safety valve in general is considered not safe |Safety valve in general is considered not |(2) 1370
enough for axenicity safe enough for axenicity
14  Upgrade of the illumination 2 Design review: PROPOSED OPTION  Maintain current electrical - Modify [amps stands with inox Complex task: 1he whole system needs  |Electrical refurbishment: Maintain current electrical ~ Final design review Final delail eng. Yes
syslem - Detailed report on illumination system cupboard, cabling and  covering without reclabling to be upgraded, involving compenents,  |28970 (not included new cupbeard, cabling and Dalapackage, Seclion 1
upgrade lamps supporl - Electric cupbeard: maintain close aspect, certification, etc, transformer, 1000€) lamps support (PID) 11 (CE} and appendix
- P&ID Upgrade internally the lo the reactor, preferably in the back Air cooling syslem: 6720 € Upgrade intemally the (calculations)
- Layout cupboard; upgrade of the skid (layoul to be verified, cupbeard; upgrade quality
quality and safety of cost of potential enlargement of and safety of lamps suppoert Ext Company CE review
lamps support and cables o be checked); repair or and cooling of the same Lighting cabinet upgrade
cooling of the same change slements out of service report DDEQ 261108
transformer {to be confirmed),
blower
- Include CE marking of electrical CE cerificate ext. Company
cupboard: new components, general report 00
protections and schemes for CE
marking
- New cooling system for hot air,
including blower and transparent
plastic jacket around the columns
- Quotation to be broken down
ALTERNATIVE 27 Electrical cupboard out of Area 9 Save space for MPP High cost (to be avaluated). slongation of|
cabling is needed
Difficult access to the cupboard
ALTERNATIVE 28 New eleclrical cupbeard Organise better lhe space in MPP High cost (to be evaluated)
High quality
1
16  Refurbishing of weighting 2 Design review PROPOSED OPTION New scale for feeding Old scale is not adeguate’ max. | (2) 9680€; cost could be Guided wave level sensor  Final design review Final engineering yes (report pending)
scales -P&ID tank Weight 160 Kg (eslimated 500 Kg reduced 35% reducing dalapackage, Sedclion 1
- Equipment list for new tank, full) precision (PID) and 5 (Equipmentl
- Equipment dala sheets - Precision in scale: 200g (2%o) Funclional testing List)
Functional lesl reporl
(pending)
ALTERNATIVE 29 Level sensar Guided wave ultrasound cheaper than microwave High cost (to be evaluated) 1560 € Guided microwave
Ulirasound suitable because there is no foam |ve)
ALTERNATIVE 30 Differential pressure Big size of membranes needed; poor
precision due to small size of tanks
16  Weighling scale for the 2 Design review: PROPOSED OPTION  New scale for harvesting Old scale is not adequate: max. (2) 9680€; cosl could be New Load cell Basic design review Basic enginsering yes (report pending)
harvesling lank - P&ID lank Weight 160 Kg (estimated 500 Kg reduced 35% reducing datapackage, Section 6 1A
- Equipment list for new tark, full) precision (Equipment List) and 8

(PID)

Functional test reporl
(pending)

checked for sizing

-P&ID
- Equipment list
- Equipment data sheets

for pressure control

pressure conlrol

Functional tesling

17  Weighting scales for acid 3 Design review: PROPGSED OPTION Lab scales for weighing METTLER TOLEDQO, Including Allows inputs to supervision Output to DCS requires implementation |(2) 670 € Lab scales METTLER Basic design review Basic engineering yes (report pending)
and base - P&ID 5L bottles output signal to supervision (via RS- of communication hardware in the PLC datapackage, Section 6 1A
- Equipment list 232) but not 4/20Ma {RS-232) (Equipment List) and 8
- Equipment data sheets (PID)
Functional lesting
(pending?) Functional test report
(pending)
ALTERNATIVE 33 Lab scales for weighing  Not including output signal to Lower cost and easier implementation Requires manual recording
5L bottles supervision
ALTERNATIVE 34 Lab scales for weighing METTLER TOLEDO, including Allows inputs lo supervision; not requires High cost (2)7030€
5L botlles outlel 4/20mA implementlation of new communication
hardware
18  Pressure release valve lobe 2 Design review: PROPOSED CPTION  Include regulating valve Independenl pressure cantrol {3)1470 € New regulfaling valve for Basic design review Basic engineering yes {report pending)

datapackage, Section 6 1A
(Equipment List) and 8
(PIO)

Functional lesl report
(TN22, pending)
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they're out of catalogue

Final design review

N°®  SPECIFICATION (1) PRIORITY VERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES:’OPOR'I!N]TIES_i DISADVANTAGES/RISKS COST DECISION VERIFICATION TASKS VERIFICATION REF. COMPLIANCE
ALTERNATIVE 35 Pressure relief based on i |Pressure control linked to flow regulation;
outlet massflow |only indirect control
regulation (current stalus) |
1
ALTERNATIVE 36 Pressure relief based on e e |To be checked If exisling valve in
outlet massflow existing massflowmeter could be regulated by
valve pressure measurement
19 Check valves in gas 2 Design review: PROPOSED OPTION OK for inlet gas pipelines, not (5) 2210 € New chack valves Basic design review Basic engineering yes
pipelines to prolect from - P&ID possible for outlel gas pipeline datapackage, Seclion 6 1A
sleaming - Equipment lisl | (Equipment List) and 8
- Equipment data sheels (PID)
Final detail design review
Technical documentation
DDEQ Vol. IV
ALTERNATIVE 37 — _{_
ALTERNATIVE 38 o e il HEE|
Decision
20  Skid refurbishing 2 Design review: FPROPOSED OPTION  New skid Lower cost than refurbishing 22500 € Piping and metallic  New skid Final design review Final detail engineering, yes
- Delailed layoul of the skid Not convenient to repair current skid support structure Section &
considering its bending and the need of new 45300 € Construction and
supports for pipelines, instruments, elc. assembling
Optimal design conditicned to old shape - 1250 € existing support
frame
ALTERNATIVE 39 Current skid To be repaired and extended Higher cost
Will not fit properly
ALTERNATIVE 40
21 pHandD.O sensorsin 1 Design review: PROPOSED OPTION METTLER retractable - New electrodes are needed to fit Future maintenance not guaranteed with |pH, including transmitlers for METTLER retractable Basic design review Basic engineering, Section yes
retraclable probes - Equipment list housings + new with retractable housings current amplifier, out of calalogue (one of |both pH and DO 5130 € housings + new electrodes 6 (Instrument List)
- Equipment dala sheets electrodes - Amplifiers could be maintained, but the two) DO 2860€

Technical Documentation,

cooling and use existing
for hot water

(new requirement, MPP)

Vol Vil
ALTERNATIVE 41 New amplifiers Individual cost lo be checked Guarantee for future maintenance Higher cost
ALTERNATIVE 42
22  pHredundant: one additional 1 Design review: PROPQSED OPTION Additional pH in botiom Cost of individual probe to be  Additional pH electrode in ~ Basic design review Basic engineering, Section yes
sensor in bottom of the - P&ID broken down in quolation bottom & (Instrument List)
bioreactor - Equipment list
Functional testing Funclional test report
(hydrodinamic
characterisation, pending)
ALTERNATIVE 43
ALTERNATIVE 44
23 Resl of sensors in retractable 2 Design review: PROPOSED OPTION Dissolved oxygen sensor Temperature retraclable probe not Cost of retractable housings  Dissolved oxygen sensor  Basic design review Basic engineering, Section yes (additional supplies
housings when available - Equipment list and new biomass sensor needed to be clarified in quotation and new biomass sensor 6 (Inslrument List) pending for
- Equipment data sheets (METTLER) in retractable Other biomass sensors: relractable | (METTLER) in retractable cleaning/steaming of
housing probe nol available | housing housings)
Final design review Technical Documentation,
Vol. Vil
ALTERNATIVE 45
ALTERNATIVE 46 RS SO T B R =
24  New biomass sensor based 2 Design review PROPOSED OPTION  Turbidity New sensor Retraclable probe available 7.580 € Turbidity New sensor Final design review Final detail engineering, yes (repair of MONITEK
on a different technology of - Equipment list METTLER TOLEDO, in  To be checked potential previous METTLER TOLEDO, in top seclion 6 (drawings) and 8§  sensor pending)
currenl one - Equipment data sheels top of the reactor tesling of the reactor (equipment list)
- Pevious use in Arthrospira (Reporting)
Testing
Technical documenlalion,
vol. VI
ALTERNATIVE 47 OPTEK Based on turbidity Quotation pending
To be checked potential previous
testing
ALTERNATIVE 48 ABER/NTE Based on capacitance Amplifier for 4 sensors Technology not demonstrated for 36820 € for ABER
To be checked potential previous Arthrospira
testing Very high cost
25  Foam deteclion Design review: PROPOSED OPTION  Vibrating sensor sanitary Sanitary version Risk of getting dirty by clamps of 1.060€ To perform previous testing N.A. NA No
- Instrument list (BURKERT) Supplier offers tesling befare buying Arthrospira (false positive): foam density of commercial foam sensor
- Equipment data sheet needs to be adequate
- Certificate for sanitary use
ALTERNATIVE 48 CHARIS Conductivity Successfully used for level control in Higher cost 4.940 €
bioreactors (LONZA) Risk of getting dirty (faise positive)
Not pessible o test in advance
ALTERNATIVE 50 Guided Microwave Successfully used in chemical reaclors Higher cost 1560 €
Risk of getling dirty (false positive)
26  [mprovemenl of temperalure 3 Design review PROPOSED OPTION Only resistance for Compalibility of h.e. malerial with Save one heat exchanger Solenocid ball valve (2) 640 € Electrical resistance for Basic design review Basic engineering Yes (reporl pending)
control = Requirement 12 - P&ID heating glycol should be checked Heating not commonly needed, and lighting Outlet ball valve (2) 640 € healing and new heat datapackage, Seclien 8
~ Equipment list -~ reuse current h.e. for could be enough Electric healer 300 € exchanger for cooling (PID}) and Section 6
- Equipment dala sheets cooling Expansion vessel 590 € (current heat exchangeris  Funclional lesls (equipment list)
- close cocling circuit not in good conditiens) (lemperature control)
TN 22 (pending)
ALTERNATIVE 23 New heat exchanger for  Improvement of cocling system Improve temperature control Higher cost
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weight (scales)

tank

N°®  SPECIFICATION (1) PRIORITYVERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/OPORTUNITIES DISADVANTAGES/RISKS __cosT DECISION VERIFICATION TASKS VERIFICATION REF. COMPLIANCE
ALTERNATIVE 24 Maintain current Lower cost T Direct giycol into jacket not convenient
configuration, just for 36°C
substitute steam inlet
solenoid valve
27  Flow and pressure indication 2 Design review. PROPOSED OPTICN Rotameler + manual - Manual valves to lead lhe needed - Automalic valves to lead  Basic engineering review  Basic engineering yes (report pending)
and control in gas to - P&ID valves flow lo the analysers the needed flow lo the datapackage, Section 8
analysers, 1o provide stable - Equipment bst - Rotameter lo check the flow analysers (PID) and Section &
and refiable measuremenls - Equipmenl data sheets - No measurement of pressure - Flowmeler lo check the (Instrument List)
- No centrol of pressure and flow flow in the main cutlel line
- Recansider the requirement. to be - Pressure measurement Funclional testing
checked the need of measurement - Temperature TN 22 (report pending)
or contrel of pressure, flow and measurement
lemperalure in the line to analysers
(MPP)
ALTERNATIVE 53 Indicalion and controf of T I'E
pressure in line to
analyzers
ALTERNATIVE 54 ] L T
28  Differential pressure 1 Design review: PROPOSED OPTION  Redundant inlet filters Differenlial pressure measurement, 2000 € Transmitter Redundant iniet filters Basic design review Basic engineering Yes (report pending)
measurement for feed inlet -P&ID Delta P measurement, alarm in case of clogging Della P measurement; datapackage, Section 8
fillers to prevent clogging - Equipment list manual shifting of filters Quotation te be broken down | manual shifting of filters {PID) and Section &
- Equipment data shests {Inslrument List)
Functional lesting
Functional test repart
(pending)
ALTERNATIVE 55 = 15d Automatic shifting of final Guarantee constant feeding in case of Automatic shifting is not enough: 3710 € (including aulomalic
filters clogging w/c supervision previous sterilisation should be valves, wiring, modif Of
guaranteed eleclrical cabinel and
Clogging of final filters is prevented by  |pneumalic connecticn
prefiters and Della P measurement and
alarm
ALTERNATIVE 58
29  Implement precise level 2 Design review’ PROPOSED OPTION Load cells Precision' 50 g External fo bioreactar; safe for axenicity 3.640 € Load cells Basic design review Basic engineering No
control- differential pressure -P&ID datapackage, Section 8
or load cells - Equipment lisl {PID) and Section &
- Equipment dala sheets Functional testing {Instrument List)
Delivery acceptance record
DDEQ, 26 01 10
Functional lesl report
(pending)
ALTERNATIVE 57 Differential pressure AR i Low precision for low overpressure; very
small changes in pressure give very high
changes in height (small diameter
vessel)
Would require large diameter diafragms,
difficult in current reactor
ALTERNATIVE 58 Level sensor CHARIS: based on conductivity Successfully used for level conlrol in Higher cost 4,940 €
bioreactors (LONZA) Not possible fo test in advance
30  Check current pressure 1 Design review: PROPOSED OPTION Two new P sensors, One sensor for operation range 1180 € each P sensor Two new P sensors, Basic design review Basic engineering Yes (report pending)
sensor, implement redundant -P&ID different range Other sensor for sterilisation? differenl range datapackage, Section 8
sensor, and guaranlee - Equipment list {redundancy TBC) Final detail review (PID) and Section 6
operation and slerilisation - Equipmenl data sheels (Instrument List)
ranges Steam pressure test DDEQ
Final eng Datapackage,
section 5 (Equpment lisl)
Functional tesling
sterilisation lesls Sleam pressure tesl Report
DDEQ
Technical documentalion,
vol 7
Functional sterilisation lest
report (pending)
ALTERNATIVE 59 Use currenl P sensor Reduce cost Nor safe for axenicity
ALTERNATIVE 80 Only ene new sensor Sterilisation controlled by Reduce cost Not precise enough for both ranges; no
temperature measurement redundancy
31 Improve feeding and 2 Design review PROPOSED OPTION Mass flowmelers in Coriolis flowmeter for inlet feeding Presence of cells in outlet line, could (2) 10350 € Coriclis flowmeter forinlet ~ Basic engineering review  Basic engineering Yes (report pending)
harvesting flow centrol -P&ID feeding and outlet lines  Coriolis cancelled in the oullel block the line (1 mm hole) feeding datapackage, Section 8
based en scales weight - Equipment list {potential blocking); betler increase Coriolis cancelled in the {PID) and Section &
measurement versus - Equipmenl data sheels precision of harvesting tank weight oullet (potential blocking);  Final engineering review (Instrument List)
flowmelers and measure the outlet flow based betler increase precisicn of
on thal harvesting lank weight and Technical documenlation,
measure the outlet flow vol. V
based on that (needed for
future integration with other Funclional testing
compariments) TN 22 {pending)
ALTERNATIVE 61 Flow measurement on Already needed for level control in harvesting |Need a high precision; then high cost (2) 6860 €
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Marking

ALTERNATIVE 69

ALTERNATIVE 70

lanks DDEQ comment

Certify vessel

Certify the complete
Compartment

marked CE; vessel and complele
design not marked (considered a

prototype)

To be discussed with ESA in
principle, to be included in the
quotalion the CE Conformity

declaration of the whole
Compartiment

arrive to 10-20% of the total cost of the
equipment {to be confirmed)

Probably just Pressure Directive is applicable

High cost and several months of work

equipment marked CE;

vessel and complete design Visual inspection

net marked (considered a

prolotype) CE cerification lighing
To be discussed with ESA.  cabinet

in principle, it was supposed

lo be included in the

quotation the CE Conformity

declaration of the whole

Compartment

CE cerification lighting
cabinet report DDEQ

N®  SPECIFICATION (1) PRIORITYVERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/OPORTUNITIES - DISADVANTAGES/RISKS ~CosT DECISION VERIFICATION TASKS VERIFICATION REF. COMPLIANCE
ALTERNATIVE 62 i E -
32 Lighlintensily or power 3 NA. PROPOSED OPTION  Nol adressed. visual No possible to provide specific No possible to provide NA. NA NA.
consumption sensor checking reccommended indication of failing lamps unless specific indication of faiing
recabling is made lamps unless recabling is
Reconsider the requirement (MPP) made
Recensider the requiremenl
(MPP)
ALTERNATIVE 63 Alarm when power S B Visually checking would give the same
consumption is low indicaticn
ALTERNATIVE 64 I R i
33 Axenic inoculation 1 Design review: PROPOSED OPTION Steam sterilisable Build in-house 1670 € Steam sterilisable Basic engineering review  Basic engineering yes (reporl pending)
- Delalled drawing of inoculalion port connections connections datapackage
- Equipment list
- Equipmenl data sheet Funclicnal (sterilisation and  Functional tests report
- Certificate for sanitary use seeding) lest review (pending)
ALTERNATIVE 65 Commerial inoculalion Potentially safer design High cost 2100€
port (SARTORIUS)
ALTERNATIVE €6 E I5
34 Long term operation 1 Complete design review PROPOSED CPTION  All paramelers New filters for slerile air New filters for slerile air Final engineering review Final engineering Yes (to be checked
Axenicity Functional tests considered in the design, New diaphragm valves New diaphragm valves datapackage during functional tesling
CIP/8IP except CIP Clamp connections in valves and Clamp connections in Visual inspection and long-term operalion)
Ergonomics sensors valves and sensors Installation accaptance
Acid and base fillered on-line Acid and base filtered on- DDEQ 26 01.10
CIP nol considered relevant (nol lo line
be often perfarmed); so reconsider CIP nel considered relevant
the requirement (MPP) (nol to be often performed);
so reconsider the
requirement (MPP)
|
ALTERNATIVE 67 | T
ALTERNATIVE 68
35 NEW REQUIREMENT. new 3 Design review: PROPOSED OPTION ~ New compressor Old compressers nol in goad Reliability; low cost 75 € New compressor (existing  Basic engineering review  Basic eng. Datapackage,  yes
compressar -P&ID conditions one not in goed conditions) section 6 (Equipment List)
- Equipment list and 8 (P1D)
- Equipment dala sheets
ALTERNATIVE 69 B B 5 :
ALTERNATIVE 70 W — e
36 NEWREQUIREMENT CE 3 CE Certificate PROPOSED OPTION Only cerlify auxiliary Auxiliary tanks and equipment High cost and time consuming: may Auxiliary lanks and Final eng. Review Technical documentation  Yes

) Swrer deevwnandt 3 TNSI 24w ClNe decb?u
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cutlet massfiow existing
valve

(1) Source document: TN 87.24: "C-IVa: status and refurbishment recommendations™

massflowmeter could be regulated by

pressure measurement

N SPECIFICATION (1) PRIORIT* VERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/CPORTUNITIES DISADVANTAGES/RISKS COST DECISION VERIFICATION TASKS _ VERIFIGATION REF, COMPLIANCE ACTIONS [ASSIGNEE [DUE DATE [REMARKS
4 Antifoam leedings 3 Functional Tests FPROPOSED OPTION  Cutof batterylimits of ~ Notincluded in the scope (it wil be To perform previous testing N A No Testing commercial MPP Before ClVa Start- Consider lab equipment rental
DeDietrich delivery implemented in future in case of of commercial foam sensor equipment up
foaming being a high risk in order to define future
i antfoam leedings (to be
done manually in the
meantime if needed)
ALTERNATIVE 7 s |
ALTERNATIVE 8
5 Stenlsing air inlet for cleaning 1 PRID review PROPOSED OPTICN  Filter (baing steriised in Flow measurement 1o the sensar stll not Sterile fitered gas inlet Basic design review Basic engneering yes (repsr pending) Delivery TNZZ SHERPA October 2010
biomass sensor Equipment list review place) for air inlet pipeline measured branch to biomass sensor, datapackage. Section 6,
Functional tests. to biomass sensar pulsa flushing Functional testing {control} A4
TN22 (pending)
ALTERNATIVE @ Branch to biomass Simpified design Alrflow to bottom would be incorrect
sensor after steribsing
fiter
ALTERNATIVE 10
7 Stainless steel auxiliary tanks 1 Design review PROPCSED OPTION Polishing =0,5 Tdeal for axenicity High cost (to be broken dowr in (2) 62500 € with Magnetic Stainless stee| auxiliary Final design review Final design datapackage, Yes (sterll Validaton Sterisation validation MPP August 2010
for feeding and harvesting -P&ID Blender Magnetic driven quaotation) coupling tanks section 1(PID), 5 pending)
and piping: - Equipment and instrument lists top Temp Transmitter {(2) 940 €  Polishing =0,6 (Equipment lists). and 6
- Steam sterilisable - Equipment data sheet Pressure vessels Blender Magnetic diven  Steam pressure tests (constructive drawings)
~ Able to be maintained al Leak proof test Ports: Temperature, | top DDEQ
4°C BIP test sampiing probe + 2 spare | Pressura vessels Test reports DDEQO1 1009
clamp ports | Ports Temperature, Steriisation validation
sampling probe + 2 spare
clamp ports
ALTERNATIVE 13 Blender: Mechanical seal Lower cost (fo be clarified) | Not safe encugh foraxenicity (2} 52700 Ewith single mech
(singie} . 5 [ __|Seal
ALTERNATIVE 14 Blender Mechanical seal i ‘Needofinensten'u fluid Aprox. 2x single mech Seal
(double) High cost {to be clarified)
ALTERNATIVE 15d Automatic shitting of final Guarantee constant feeding in case of Automatic shifting i hot énough: 3710 € (including autematic
fiters. clogging w/o supervision previous steriisation should be valves, wiring, modif. Of
guaranteed elsctncal cabinet and
Clegging of final fiters Is prevented by |pneumatic connection
prefiters and Delta P measurement and
alarm
ALTERNATIVE 16 Gear pumps for feeding Not safe enough for axenicity
ALTERMATIVE 16b Lobular possitive- High cost
digplacement, rotary Higher fiow range
pumps for feeding High shear stress {not suitable for
ALTERNATIVE 16c Centrifugal pumps for Feeding flow is too low for those pumps
feeding
ALTERNATIVE 16d Feeding based an Precision would L be enough
loadcels
ALTERNATIVE 16e Volumetnc flowmeters Net encugh precisisn
12  Improvement of température 3 Design review: PROPOSED OPTION ~ New heat exchanger for  Improvement of cocling system Improve tempetature control Higher cost Solencid ball valve (2} 640 €  Electrical resistancs for Basic design review Basic géngineering Yes (report pending) Delivery TN22 SHERPA October 2010
contrel {heating) -P&ID cooling and use existing  (new reguirement, MPF) Outlet ball valve (2) 640 € heating and new heat datapackage, Section 8
- Equipment ist fer hot water exchanger for cooling {PID) and Section &
- Equipment data sheets (current heat exchangeris  Functional tests (equipment list)
nol in good conditions) (temperature control)
TN 22 {pending)
ALTERNATIVE 23 Only resistance for Compatbiity of h &. material with Save one heat exchanger 300€
heating glycol sheuld be checked Héating not commonly needed, and lighting
- reuse current h e. for could be enough
cooling
ALTERNATIVE 24 Maintain eurrent Lower cost Direct glycol into Jacket nat convenient
configuration. just for 36°C
substitute steam inlet
solencid valve
15 Refurbishing of weighing 2 Design review PROPQSED OPTION.  MNew scale for feeding Cld scale is not adequate max. (2) G6BOE, cost could be Guided wave level sensor  Final design review Final engineering yes {repont pending) Issue functional test repart MPP End of COO8
scales -P&ID tank Weight 160 Kg (estimated 500 Kg reduced 35% reducing datapackage, Sedction 1
- Equipment ist for new tank, full) precision (PID) and 5 (Equipment
- Equipment data sheets. - Precision in scale 200 (2%a) Funcfional testing List)
Functicnal test report
(pending)
ALTERNATIVE 29 Level sensor Guided wave ultrasound cHea’p"eﬁﬁan‘%r‘li‘crawava High cost (to be evaluated) 1560 € Guided microwave
Uttrasound suitable becausé there is no foam |ve)
ALTERNATIVE 30 Differential pressure Big size of membranes needed; paor
precision due to small size of tanks.
16 Weghting scale for the 2 Design review PROPOSED OPTION.  New scale for harvesting  Old scale is not adequate max. ] (2) 8580€; cost could be MNew Load cell Basic design review Basic engineering yes {report pending) Issue functional test report. MPP End of CQO3
harvesting tank -P8ID tank Weight 160 Kg {estimated 500 Kg | reduced 35% reducing datapackage Secton 6 1A
- Equipment list for new tank, full) precision (Equipment List) and &
- Equipment data sheets - Precision in scale. 2005 (2%s) (PID)
- Itis necessary higher precision Functional testing
than in feeding tank scale in the Funconal test report
case the outlet flowmater is {pending)
cancefled
ALTERNATIVE 31 Level sensor Guided waves ultrasound cheaper than microwave High cost (o be evaluated) 1560 € Guided microwave
Ultrasound hot suitable when thera is
foam (bettar guided ¢ )l
ALTERMATIVE 32 Differential pressure Big size of membranes needed. poor
precision due to small size of tanks
17  Weighting scales for acid 3 Design review: PROPQOSED OPTION  Lab scales for weighing  METTLER TOLEDQ, Including Allows Inputs to supervision Qutputto DCS requires implementation {(2)670 € Lab seales METTLER Basic design review Basic engineering yes (repert pending) Issue functonal test repart MPP End of COC8
and base -PaID 5L bottles output signal to supervision (via RS- of communication hardware in the PLC datapackage, Section 6 1A
- Equipment ist 232) but not 4/20Ma (RS-232) (Equipment List) and 8
- Equipment data sheets (PID)
Functional testing
(pending?) Functicnal test report
{pending)
ALTERNATIVE 32 Lab scales lor weighing  Metincluding cutput signal to Lower cost and easier implemeritation Reqguirés manual recording
5L bottles supervision
ALTERNATIVE 34 Lab scales forweighing  METTLER TOLEDO, including Allows inputs to supendsion; not requires. High cost (2) 7030 €
5L bottes outiel 4/20mA p of new il
hardwate
18  Pressure refease vavetobe 2 Design review PROPOSED OPTION  Include regulating vaive Independant pressute control (3} 1470 € New regulating valve for Basic design review Basic engineering yes (reporl pending) Delivery TN22 SHERPA Qctober 2010
checked for szing -P3ID for pressure contro! pressure control datapackage, Section 6 1A
- Equipment list (Equipment List) and 8
- Equipment data sheets PID)
Functional testing
Functional test report
{TN22, pending)
ALTERNMATIVE 35 Pressure relief based on Pressure control inked to flow regulation: |
outlet massfiow only indirect control
regulation {current status)
ALTERNATIVE 36 Pressure relief based on To be checked if existing valve in
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N°__SPECIFICATION (1) PRIORIT® VERIFIGATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGES/OPORTUNITIES DISADVANTAGES/RISKS COST, DECISION VERIFICATION TASKS __VERIFICATION REF. COMPLIANCE ACTIONS [ASSIGNEE [DUEDATE __|RENARKS
23 Restofsensors in retractable 2 Design review: PROPCOSED OPTION  Dissoived oxygen sensor  Temperature. retractable probe not | Cast of retractable housings  Dissclved oxygen sensor  Basic design review Basic engineering, Section  yes {additonal supplies | Define and purchasg MPP Before CiVa start-
housings when available - Equipment list and new biomass sensor needed 1o be clarified in quotation and new blomass sensor 6 {Instrument List) panding for additional flexible pipes for up
- Equipment data sheets (METTLER}in Other biomass sensors retractable | (METTLERY in retractable ! ning of  [clear 1g of
tetractable housing probe not available | housing heusings) housings
| Final design review Technical Documentation,
Wol Vil
ALTERNATIVE 45 =i
ALTERNATIVE 46
24 New biomass sensor based 2 Design review: PROPOSED OPTION  Turbidity New sensor _ Retractable probe available 7580€ Turbidity New sensor Final design review Final detail engineering.  yes (repair of MONITEK  |Reparr MONITEK sensor - MPP Before ClVa start-
on a different technology of - Equipment st METTLER TOLEDO, in  To be checked polential previous. | METTLER TCLEDO. in top. section & (drawings) and §  sensor pending) up
curent ong - Equipment data sheets. top of the reactor testing | of the reactor (equipment list}
- Pevious use in Arthrospira (Reparting) |
Testing |
Technical documentation,
| vel VI
ALTERNATIVE 47 Based on turbidty | Quotation pending
To be checked potential previous
testing "
ALTERNATIVE 48 ABER/NTE Based on capacitange Amplifier for 4 sensors Technology not demonstrated for 36820 € for ABER
To be checked potential previous Arthrospira
testing Very high cost
25 Foam detection 1 Design review PROPOSED OPTION  Vibrating sensor sanitary Sanitary version Risk of getting dirty by clamps of 1060 € To perform previous testing N.A. NA No Testing commercial MPP Before ClVa start-
- Instrument list (BURKERT) Supplier offers testing before buying Arthrospira {false positive), foam density of commercial foam sensor equipment up
- Equipment data sheet needs to be adequate
- Certificate for sanitary use
ALTERNATIVE 49 CHARIS Conductivity Sugcessfully used for level cantrol in Higher cost 4940€
bioreactors (LONZA) Risk of getting dirty (false positive)
Not possible fo test In advance
ALTERNATIVE 50 Guided Microwave Successfully used in chemical reactors Higher cost 1860€
Risk of getting dirty {false pasitive)
26 Improvementof temperature 3 Design review: PROPOSED OPTION  Only resistance for Compatibiity of h e. matenalwith  Save one heat exchanger Solenod ball valve (2) 640 €  Electneal resistance for Basic design review Basic engineenng Yes (reportpending) | Delivery Th22 SHERPA October 2010
contral = Reguirement 12 -P3ID heating glycol should be checked Heating not commonly needed, and lighting Outlet ball valve (2) 640 € heating and new heat datapackage, Secticn 8
- Equipment kst - reuse turrént h e for could be enough Electne heater 300 € exchanger for cooling (PID) 2nd Section &
- Equipment data sheets cooling Expansion vessel 580 € (current heat exchangeris  Functional tests. (equipment list)
- close cooling circuit netin good conditions) (temperature control)
TN 22 (pending)
ALTERNATIVE 23 New heat exchanger for  Improvement of cooling gysterm Improve temperature control Higher cost
cooling and use existing  (new requirement, MPP)
for hot water
ALTERNATIVE 24 Maintain current Lower cost Direct glycol into Jacket not convenient
configuration, just for 38°C
substitute steam inlet
solenoid valve
27  Flow and pressure indicaton 2 Design review PROPOSED CRTION  Rotameter + manual ~Manual valves to lead the needed - Automatic valves to lead  Basic engineenng review  Basic engineering yes {report pending) Delrvery TN22 SHERPA Octaber 2010
and centrol in gas to -P&ID valves flow to the analysers. the needed flow to the datapackage, Section 8
analysers, to provide stable - Equipment list - Rotameter to check the flow analysers (PID) and Section 6
and reliable measurements. - Equipment data sheets. - Mo measurement of pressure - Flowmeter to check the (Instrument List)
- No ¢ontrol of pressure and flow flow in the main cutlet line
- Reconsider the requirement to be - Pressure measurement  Functional testing
checked the need of measurement - Temperature TN 22 (report pending)
cr control of pressure, flow and measurement
temperature in the line to analysers
(MPP)
ALTERNATIVE §3 Indication and contrel of
pressure in line to
analyzers
ALTERNATIVE 84
28 Differental pressure 1 Design review PROPOSED CPTION  Redundant inlet fiters Differential pressure measurement; 2000 € Transmitter Redundant inlet filters. Basic deésign review Basic engineering Yes (repert pending) Issue functional test report. MPP End of COOB
measurement for feed inlet -P&D Delta P measurement, alarm in casé of clegging Delta P measurement, datapackage, Section 8
filters to prevent clogging - Equipment list manual shifing of fiters  Quotation to be broken down manual shifting of filers (PID) and Sectien 6
- Equipment data sheels (Instrument List)
Functional testing
Functional test report
{pending)
ALTERNATIVE 55 = 15d Automatic shifting of final Guarantee canstant feeding in case of Automatic shifting is nol nough 3710 € (including autematic
fiters clogging w/o supenvision previous sterlisation should be wvalves, wiring, modif Of
‘guaranteed electncal cabinet and
Clogging of final fiters i prevented by  |pneumatic connection
prefiters and Delta P measurement and
alarm
ALTERNATIVE 56 . M z
28  Implement precise level 2 Design review PROPCSED OPTION Load cel's Precision 50 g External to bioreactor, safe for axenicity 1 3640 € Load cels Basic design review Basic engineering No Propose METTLER/CDEQ Before end of
control differential pressure -P&ID | datapackage, Section 8 cocs
or toad cells - Equipment kst (PID) and Section 6
- Equipment data sheets Functional testing (Instrument List)
Delivery atceptance record
DDEQ, 2601 10
Functional test report
{pending}
|
ALTERNATIVE 57 Differential pressure Low precision for low overpressure; very
small changes in pressure give very high
changes in height (small diameter vessel)
‘Would require large diamater diafragms,
difficult in current reactor
ALTERNATIVE 58 Level sensor CHARIS based on conductivity Successfully used far level control in Higher cost 4940 €
bioreactors (LONZA) Not possible to test in advance
30 Check current pressure 1 Design review PROPOSED OPTION _ Two new P sensors, One sensor for operation range 7190 € each P sensor Two new P sensors, Basic design review Basic engineering Yes (report pencing) Issue functional test report MPP End cf COOB
senscr, implement redundant -P&ID different range Other sensor for sterilisation? dfferent range datapackage, Section 8
‘sensor, and guarantee - Equipment list (redundancy TBC) Final detal review (PID) and Secticn &
operation and sterlisation - Equipmenl data sheets (Instrument List)
tanges Steam pressure test DDEQ
Final eng. Datapackage,
section 5 (Equpment list)
Functional testing:
sterilisation tests Steam pressure test Report
DREQ
Technical documentation,
vol 7
Functional steriisation test
repart (pending)
ALTERNATIVE 53 Use currenl P sensor Reduce cost Maor safe for axenicity
ALTERNATIVE 60 Only one new sensor Steriisation controlled by Reduce cost Nat precise enough for both ranges; no
temperature measurement {redundancy




MELiSSA Pilot Plant

Design acceptance CIVa updated 010410_Pending_actions.xls

N°___SPECIFICATION (1) PRIORIT® VERIFICATION METHOD OPTION DESCRIPTION REMARKS ADVANTAGESIOPORTUNITIES. DISADVANTAGES/RISKS COST DECISION VERIFICATION TASKS __ VERIFICATION REF. COMPLIANCE ACTIONS [ASSIGNEE DUE DATE REMARKS
31 Improve feeding and Fl Design review PROPOSED OFTION  Mass flowmeters in Corichs flowmeter for inlét feeding |Presence of cells in outiet fine, cou'd 12110350 € Corioks flowmeter forinlet  Basic engineering teview  Basic engineering Yes (report pending) Detivary TN22 SHERPA Octaber 2010
harvesting flow control -PaID feeding and outletines  Coriclis cancelied in the outiet lblock the line (1 mm hole) leeding datapackage, Section 8
based on scales weight - Equipment kst (potential blocking). better increase Coriolis cancefled in the {PID) and Section &
measurement versus - Equipment data sheets precision of harvesting tank weight | outlet (potential blocking),  Final engineenng review  {Instrument List)
flowmeters and measure the outiet flow based better increase precision of
on that harvesting tank weight and Technical documentation,
measure the outlet fiow val V.
based on that (needed for
future integration with other Functional testing
compartments) TN 22 {pending}
ALTERNATIVE 61 Flow measurement on ‘Already needed for level contral in harvesting | Need a high precision, then high cost  |(2) 6860 €
welght (scales) tank il
ALTERNATIVE 62 i
32 Lightintensity of power 3 NA PROPOSED OPTION  Nof adressed. wisual No possible t6 provide specific | No possible to provide: NA NA HA. Requirementlo bere-  MPP/ESA QMS Review
consumption sensor checking reccommended indication of failing lamps unless spesific indication of faing discussed with ESA
recabling is made lamps unless recabling is (revision of the design
Reconsider the reglirement (MPP) made process. indicators)
Recensider the réquirement
{MPP)
ALTERNATIVE 63 Alarm when power Visually ehecking would give the same
consumption is low indication it
ALTERNATIVE 54
33 Axenic inoculation 1 Design review PROPOSED OPTICN  Steam sterlisable Build in-hcuse 1670 E Steam steriisable Basic engineering review  Basic engineenng yes (report pending) Issue functional test report. MPP End of COO8
- Detaled drawing of inoculation port connections connections datapackage
- Equipment Tist
- Equipment data sheet Functional (sterifisation and Functional tests report
- Certificate for sanitary use | seading) test review {pending}
ALTERNATIVE 65 Commertial inoculation Potentially safer design High cost 2100 €
port [SARTORIUS)
ALTERMATIVE 68
34  Long term operabon 1 Complete design review PROPOSED OPTION Al parameters Mew Fiters far sterile ar Mew fiters for sterile air Final engineering raview Final engineenng Yes (to be checked Issue functional test report MPP End of COOB Long-term axenicity requirement to be validated along
Axenicity Functional tests considered in the design, Mew diaphragm valves New diaphragm valves. datapackage during functional testing demonstration tests and the operation of the compartment
CIP/SIP excepl CIP Clamp connections in valves and Clamp ¢gnnections in Visual inspection. and long-lerm gperation}
Ergonomics sensors. valves and sensors Installation accaptance
Acid and base fitered on-line Acid and base fitered on- DCDEQ 2601 10
CIP not considered relevant {not to line
be often perfermed), so reconsider CIP not considered relevant
the requirement (MPP) (not to be often performed).
80 reconsidet the
requirement (MPP)
ALTERNATIVE 67
ALTERNATIVE 68 i
36 NEWREQUIREMENT CE 3 CE Cenfficate PROPOSED OPTION  Only certify auxiliary tanks Auxiiary tanks and equipment High cost and kme consuming, may Auxiiary tanks and Final eng. Review Technical documentation  Yes Requirement to be MPP/ESA

Marking

DDEQ comment

marked CE. vessel and complate
design not marked {considered a
prototype)

To be discussed with ESA. in
principle, to be included in the
quotation the CE Conformity
declaration of the whele

arrive to 10-20% of the total cost of the
equipment (to be confirmed)

equipment marked CE.
vessel and camplete design
not marked (considered a
prototype)

To be discussed with ESA.
in principle, it was supposed
to beincluded in the

Comgpariment quotation the CE
Confarmity declaration of
the whole Compartment
ALTERNATIVE 69 Certify vessel ‘Probably just Pressure Directive s applicable
ALTERNATIVE 70 Certify the complete i High cest and seveial months of work
Cempartment

Visual inspection

CE cerification lighing
cabinet

CE cerification lightng
cabinet report DDEQ

discussed with ESA

(1) Source document: TN B7.24: "C-1Va: status and refurbishment recommendations™
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METTLER TOLEDO S.A.E.

Servicio de Asistencia Técnica

ServiceXXL

Tailored Services

Certificado de comprobacion / Revision

Cliente DeDietrich Equipos Quimicos, S.L.

UAB - Proyecto Melissa

Bellaterra

Los equipos listados a continuacion han sido comprobados o revisados de
acuerdo con las instrucciones contenidas en el manual de usuario o servicio.
Todos los patrones empleados por Mettler-Toledo, s.a.e. son patrones

certificados.

En equipos NO Mettler-Toledo, s.a.e. so6lo se realiza comprobacion.

Modelo
PBA330-cc600B
IND560

e .

N° de Serie

3063280
3063279

------------
e e e
e e e e

Modelo N° de Serie

o e e e e S ——
e e e et e

Los equipos de Mettler-Toledo revisados quedan en perfecto estado de

funcionamiento.

Observaciones

Localidad Bellaterra

Técnico J.Cabo

Mettler-Toledo, s.a.e.
Miguel Hernandez, 69-71
08908 L'Hospitalet del Liobregat

Barcelona
Teléfono; 902.32.00.23
Fax: 902.32.00.24

mtasistencia@mt.com www.mt.com/servicio

Fecha 02-03-10
Firma 415

METTLER , TOLEDO
,ff’é‘//.:’ff}’/;



Mettler-Toledo, s.a.e. no conserva copia de este original.



Certificado de intervencion ServiceXXL

Tailored Services

Equipos de pesaje Puntos de control

N° orden en el albardn

0 I ) e O )

7

il

3063280

Sistema apertura, ventilacion, calentamiento
Test funcionamiento, impresion e identificacion

Velocidad y bandas de lransporte
Inspeccion y limpieza electronica
Sistema magnético, freno, levas y optico
Sefales de control externas y rechazos
Reflectores, célula fotoeléc., sensores

Sistema y valor de pesa interna
Sistema de prepesada
Funciones indicador y teclado
Cristales, carcasa, funda y plato
IND560 S/N: 3063279

> [PBA330-CC60B SIN

Plataformas industriales
Pracedimiento’ MTEOO1st

Basculas puente
Procedimiento” MTEOD2st

@ | @ [Excentricidad sistema de pesada

@®| ® [Foso y desaglies

® @ e Topes y apoyos mecanicos

Tolvas, Silos y Reactores
Procedimiento: MTEOD3st

® 0 e .Agarresyrocesdelsislema
o 0 e .Cableadoyconexionado

@ | ®| @ | @ [conexiones de tierra

Controladora dinamica
Procedimiento: MTEQQ4st

Balanzas Mecanicas
Procedimiento: MTEQOSs!

Balanzas Analiticas
Procedimiento: MTEQ06st

Balanzas precision y compactas
Procedimiento’ MTEQO7st

Equipos desecacion
Procedimienlo: MTEOQ8st

@ e 0|0 O .ccmprobacién peso o volumen

® o0 OO @ [Célula o células de medida
LI JK 2K JK |

[ K JK JE K K JK J .Asenlamientoynivelado

Indicadores y periféricos
Procedimiento: MTEQQ9st

Sistemas peso y volumen @®
Procedimiento: MTEOQ10st

Sistemas detectores de metal
Procedimiento: MTEO11sl

Contrato Estandar: Prevenlivo y correctivo. Incluye revision, ajustes, liempo de reparacion y piezas

Contrato Preventivo: Preventivo. Incluye revision y ajuste del equipo a especificaciones (*)

Contrato Estandar Sin Piezas: Preventivo y carrectivo. Incluye revision, ajustes y tiempo de reparacién

Contrato Certificacion: Certificacion ENAC, de Medida o MinWeigh. Incluye al ajuste del equipo a especificaciones (*)

Reparacion: segun tarifa METTLER TOLEDO y bajo requerimiento cliente

|instafaci6n: segun tarifa METTLER TOLEDO y bajo requerimiento cliente x X

Los equipos listados quedan en perfecto estado de funcionamiento

Todos los procedimientos arriba indicados son de aplicacién exclusiva en revisiones preventivas de equipos en contrato de mantenimiento.

Todos los patrones empleados por METTLER TOLEDO en el mantenimiento preventivo estan certificados.
(*) aplicable a equipos fabricados por METTLER TOLEDO cuyo rango de pesaje sea inferior a 60 Kg. No se incluyen las reparaciones si fueran necesarias.

Informe
El equipo se ha ajustado con la capacidad y resolucién indicadas por el cliente (200 kg / 0,2 kg)

La calibracién se ha realizado utilizando lastre por la imposibilidad de colocar pesas en el depésito.

Albaran 181119 Fecha 02/03/10
Técnico  J.Cabo
N° Técnico 415




Certificado de intervencion

ServiceXXL

Tailored Services

Equipos de pesaje

Puntos de control

N° orden en el albaran
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Plataformas industriales
Procedimienta: MTEDD1sl o e hd b b b oo e
Basculas puente
Procedimiento: MTEOO2st . . . . . . . . .
Tolvas, Silos y Reactores
Procedimiento: MTEOO3st . . . . . . . x
Controladora dinamica
Procedimiento” MTEQD4st . . . . . . . . . . . . .
Balanzas Mecanicas
Procedimiento: MTE0OSst . . . . . . . . . .
Balanzas Analiticas
Procedimiento: MTEQ0Bst . . . . . . . . . . . .
Balanzas precision y compactas
Procedimiento: MTEQO7s! . . . . . . . . . . .
Equipes desecacion
Procedimiento: MTEQO8st . . . . . . . . . . .
Indicadores y periféricos
Procedimiento: MTEQO9st . . . . . . . x
Sistemas peso y volumen
Procedimiento: MTEQ10st . . . . . . . . . . . . .
Sistemas detectores de metal
Procedimiento. MTEQ11st . . . . . . . . .
Contrato Estandar: Preventivo y correctivo. Incluye revision, ajustes, tiempo de reparacién y piezas
Contrato Preventivo: Preventivo. Incluye revision y ajuste det equipo a especificaciones (*)
Contrato Estandar Sin Piezas: Preventivo y correctivo. Incluye revision, ajustes y tiempo de reparacion
Contrato Certificacion: Certificacion ENAC, de Medida o MinWeigh. Incluye al ajuste del equipo a especificaciones (*)
Reparacion: segln tarifa METTLER TOLEDO y bajo requerimiento cliente
Instalacién: segun tarifa METTLER TOLEDO y bajo requerimiento cliente XIX
Los equipos listados quedan en perfecto estado de funcionamiento
Todos los procedimientos arriba indicados son de aplicacién exclusiva en revisiones preventivas de equipos en contrato de mantenimiento.
Todos los patrones empleados por METTLER TOLEDO en el mantenimiento prevenlivo estan certificados.
(*) aplicable a equipos fabricados por METTLER TOLEDO cuyo rango de pesaje sea inferior a 60 Kg. No se incluyen las reparaciones si fueran necesarias.
Informe
El equipo se ha ajustado con la capacidad y resolucién indicadas por el cliente (200 kg / 0,2 kg)
Se han detectado agarres y rozamientos que provocan variaciones de lecturas <= 10d
La calibracién se ha realizado utilizando lastre por la imposibilidad de colocar pesas en el depésito.
Albaran 181119 Fecha 02/03/10
Técnico J.Cabo
N° Técnico 415 METTLER .. TOLEDO




METTLER TOLEDO S.A.E. ServiceXXL

Servicio de Asistencia Técnica

Tailored Services

Certificado de comprobacion / Revision

Cliente DeDietrich Equipos Quimicos, S.L.
UAB - Proyecto Melissa

Beillaterra

Los equipos listados a continuacion han sido comprobados o revisados de
acuerdo con las instrucciones contenidas en el manual de usuario o
servicio.

Todos los patrones empleados por Mettler-Toledo, s.a.e. son patrones
certificados.

En equipos NO Mettler-Toledo, s.a.e. solo se realiza comprobacion.

Modelo N° de Serie Modelo N° de Serie
Kit células WT4008 = e e
IND560 3063278 000 e —————

B e —— e e
————— —— mm——————— eeeee———
i e e ——————— B ] ——————————

Los equipos de Mettler-Toledo revisados quedan en perfecto estado de
funcionamiento.

Observaciones

Localidad Bellaterra Fecha 02-03-10
Técnico J.Cabo Firma 415

Mettler-Toledo, s.a.e.
Miguel Hernandez, 69-71
08908 L'Hospitalet del Llobregat

Barcelona
Teléfono: 902.32.00.23
Fax: 902.32.00.24

mtasistencia@mi.com www.mt.com/servicio

Mettler-Toledo, s.a.e. no conserva copia de este original.
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ClvVa: PHOTOBIOREACTOR LEVEL CONTROL

1. OBJECT:

The object of this document is to explain the present situation of the reactor level control using
the method of weighting the whole reactor, the problems appeared and the proposed solution to
those problems.

2. BACKGROUND:

The design of the unit involves controlling the outlet of harvest liquid from the reactor
maintaining the level of the unit.
Two alternatives were considered during the design stages of the module:

- To weight the reactor and keep constant this value during the operation.

- To read the liquid level through a pressure transmitter or delta pressure transmitter,

assuming a real gas overpressure at top of the reactor.

At that moment it was decided the first alternative (weighting) because of the risk of
measurement errors due at a possible settling of product in to the pressure transmitter.

3. PRESENT SITUATION AND PROPOSED SOLUTION

The weighting alternative has demonstrated to be not a proper solution.
Two types of problems have been noticed during the operation of the plant:
- Small variations in the weight values because of the difficulties of keeping the unit
completely free of physical constraints.
- Important variations in the read values depending on time and with not known
reasons.




Member of

CODE PROJECT: DD-8558-Z1 | Rev. 0

De Dietrich @
[PROCESSISYSTEMSNA]
CUSTOMER: UAB

PROJECT: MELiSSA COMPARMENT [Va

DATE: 05/08/2010

PREPARED: J.GUBERN

PAGE 2of 9

Ref.

Different tests have been carried out with the supplier of the weighting transmitter, Mettler

Toledo, and at the end it has not been possible to determine the reasons of these random

efrors.

So, it has been decided to install a pressure transmitter in to the upper part of the reactor, in a

point where a column of liquid can be measured.
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Physical location of the new pressure transmitter

The existing pressure transmitter at top of the reactor measures the gas overpressure of the

reactor.
A difference between both values will define the real level of the unit.
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It has been decided to install a flush diaphragm transmitter (diaphragm at reactor interior wall
level) to minimize the risk of getting dirty during the operation. The indicated nozzle for installing
the new transmitter is the next:

| &5 4

-

g
Il Vo
~Ei/ .
$20340.05 ﬁ l

G1 EHEDG welding socket

4. PLANING OF WORKS

a) End of July: Disassembling of reactor because it is needed to proceed at cleaning of the
unit.

b) End of July: Ordered the welding socket for the new transmitter to be welded in to the
stainless steel top part of the reactor.

c) Beginning of September: The top part of the reactor shall be taken to the workshop to
weld the nozzle.
A provisional plug will be mounted on it.

d) September: Disassembling of the weight cells and reactor supports adaptation.

e) September. Reassembling of the whole reactor.

f) Delivery time of new transmiters is scheduled at end of September. From that, this
transmitter shall be installed when the operation of the plant permits such operation.

g) New parameters and values for control loop to be implemented.

h) Operation tests
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5. ESTIMATED COST

The costs of the changes are estimated according the following values:

a) Pressure transmitter, flush diaphragm type, calibrated at a range of 0-300 mbarg in
stainless steel.

Cost: 877 €
b) Special welding socket and provisional plug.
Cost: 116 €
c) Transports to/from workhouse/UAB and welding works.
Cost: 970 €
d) Disassembling of the weight cells and reactor supports adaptation.
Cost: --- €
*assumed by DDEQ
g) Cabling of the new unit and communication with PLC.
Cost: 380 €

f) New parameters to the control loop ( by Sherpa)
Cost: ---€




LR CODE PROJECT: DD-8558-Z1 [Rev. 0

De Dietrich @

PRHOCESSISYSTEMS

R CUSTOMER: UAB

PROJECT: MELiSSA COMPARMENT IVa

DATE: 05/08/2010 PREPARED: J.GUBERN

PAGE 50f 9 Ref.

g) Running tests assuming 2 days of a process engineer in collaboration with Sherpa for
parameters adjusting.
Cost: 876 €

TOTAL ESTIMATED COST: 3219 €

6. WORKS TO BE DONE BY SHERPA

6.1 Changes to introduce on the control system:

As a consequence of the proposed changes on the hardware, some changes on the software
will appear. Required changes on the control system will be:

- Configuration range of PT_4007_01:
o New range for PT 4007 01 — 0...300 mbar (4...20 mA)
o PLC Address — 300135

- Substitution of WT_4008_01 for PT_4008_01.
o Weight cells will be substitute for a pressure transmitter.
o Transmitter will be configured at 0...300 mbar (4...20 mA).
o PLC Address — 300133

The new system will implicate to compare and subtract the value of top gas pressure transmitter
to the value of the new transmitter.
That value will be used to control the flow of the harvesting pump.
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6.2 Changes on the control loop:

The changes on the control loop 4008 (Bioreactor liquid level control) are:

6.2.1

Control elements

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

- PT 4008 01: Pressure transmitter. Bioreactor pressure measurement.

- 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 requlator. Feed pumps. Reactor outlet liquid pumping to the harvesting

vessel.

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

6.2.2 PLC Output signals
S — e - — S
55 Equipment Tag Variab[e  ADDRESS Description | 11{3}_'= Range Type
GP 4002 01/02 | GP_4002 01 Mv2 | 400111 | Flowset p:&'::‘é‘; the outlet | oo 420 mA
GP 400203 | GP_4002 03_MV2 | 400114 | V8400101 agitatorspeed | ) 4120 mA
set point
GP 400201 | GP_4002_01 MV1 | 000089 Start/Stop of the pump  |DO | N/A 0/
GP 400202 | GP_4002_02_MV1 | 000104 Start/Stop of the pump  |DO|  N/A 0/
Start/Stop GP 4002 01/02
GP 4002 01/02 000112 okl po| NA 0/
Start/Stop GP 4002 03
GP 4002 03 000109 fop GF 4 po| NA 0/
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6.2.3 PLC Input signals
TR [ PLC ; : T Signal
- Eauipment s leTag Yariable 4 A noREsS Ui HDessoRtion HO g Range i ne
Wi4008-04 WA—4008-04 300433 Reasctorweight-cells Al | 8+-100Kg | 4/20-mA
Reactor pressure
PT 4007 01 PT_4007_01 300135 IESSUrEEnE Al | 0...0,3bar | 4/20mA
Reactor pressure
PT 4008 01 PT_4007_02 300133 e Al | 0...03bar | 4/20 mA
Weight Balance
WT 4002 01 WT_4002_01 300132 (VS 4002 01) Al | 0..500Kg | 4/20 mA
Thermal protection of the
GP 4002 01/02 | GP_4002_01_ERR 100101 outlet pumps DI N/A on
GP 400203 | GP_4001_03_ERR | 100105 | 'nermalprotectionofthe | p |\ 0/1
- - agitator
PS 4002 01 PS_4002_01 100084 Pressure switch DI N/A 0N
PS 4002 02 PS_4002_02 100085 Pressure switch DI N/A 011
Pressure switch
PS 4002 03 PS_4002_03 100108 (GP 4002 01) DI N/A 011
Pressure switch
PS 4002 04 PS_4002_04 100109 (GP 4002 02) DI N/A 011
6.2.4 Alarms and warnings
1 PT 4007/4008 01 | Pressure (level) H To notify alarm to supervision
2 PT 4007/4008 01 | Pressure (level) HH To notify alarm to supervision GP 4001 01/02
3 PT 4007/4008 01 | Pressure (level) L To notify alarm to supervision
4 PT 4007/4008 01 | Pressure (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 alam to supervision GP 4002 01/02
7 WT 4002 01 Weight (level) H To nofify 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
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1 2> 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 2> 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.

Twis Fve(a-a-s—a-\ el oAy ‘a«\—w MFE® su 30.02.\)
awd aceepted M uewnts e 20.09. 10 by e-wail.,
(Ruf. "Actn do me_gA DDE®R z6.011b, cbnabow (2) tu 2.D:?>.ID>
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Enrique Peiro

De: Julia Gubern [jgubern@dedietrich.es]
Enviado el: dilluns, 30 / agost /2010 13:53

Para: Enrigue Peiro

Asunto: ACTUACION DDEQ a MELiSSA C.IVa
Datos adjuntos: Sustitucion peso- presion.docx

Bona tarda Enrigque,

Tal i com hem quedat, tadjunto el document on s'explica la intervenci6 a realitzar en el modul C. IVa.
Recordar-te també que vindrem dimecres a primera hora.

Salutacions,

Julia Gubern

Project Engineer

De Dietrich Equipos Quimicos, S.L.
Av. Princep d' Astiiries, 43-45, 1r-5a
08012 Barcelona

Tf. +34 932 920 520
Fax +34 932 184 709
jeubern@dedietrich.es
www.dedietrich.es

The information transmitted is intended only for the person or entity lo which it is addressed and may contain confidential and/or privilege malerial. If you are
not the intended recipient of this message you are hereby notified that any use, review, retransmission, dissemination, distribution, reproduction or any action
taken in reliance upon this message is prohibited. If you received this in error, please contact the sender and delete the malerial from any computer. Any
views expressed in this message are those of the individual sender and may not necessarily reflect the views of the company. Although this message and
any attachments are belived 1o be free of any virus or other defect that might affect any computer system inlo which it is received and open, it is the
responsability of the recipient to ensure that it is virus free and no responsability is accepted by the company or its subsidiaries or affiliales either jointly or
severally, for any loss or damage arising in any way from its use.

[NUmero de pagina]



Enrique Peiro

De: Enrique Peiro [enrigue.peiro@uab.es)

Enviado el: dilluns, 20 / setembre / 2010 12:23

Para: 'Julia Gubern'; 'Josep Mestre'

ccC: 'Roberto De Miguel'; 'Francesc Godia'

Asunto: RE: Sustitucién peso- presion_commentedEP_OG_DDEQ.DOC
Datos adjuntos: Sustitucion peso- presion_commentedEP_OG_DDEQ_BL.DOC

Good morning,

As agreed during our last meeting in UAB, we confirm our technical acceptance of your proposal for the substitution of
the loadeells in ClVa by a differential pressure system, conditioned to the compliance of the conditions that we
already discussed at that time, and they're in fact included in our comments to the document (I'm attaching the last
version of the doc. containing as well the comments from ESA that we discussed during the meeting):

- Location of the sensor; it needs to guarantee the nominal conditions, so only filling and downloading
operations will be lost

- Accuracy of the method: it needs to be calculated by DDEQ, taking into account both the precission of the
sensors, the calculations to be made (basically differential measurement) and the potential influence of the
gassing on it (the gasflow can vary during the tests) and the potential influence of density changes as well
(the density will slightly change during the growth evolution). This accuracy needs to be enough for the
control system to be efficient for level control

- Apart of the offset (volume not measured), SAT should be made to demonstrate the validity of the system
over time.

Regarding the cost issue, as we discussed, they're still some negotiation pending with METTLER on DDEQ side in
order to send us a final proposal. UAB accepts this approach.

We keep them waiting for your confirmation above the above mentioned points and schedule for the load cells
dismantling and vessel removal for welding the new port. Raul is today removing all the attachments to the upper
steel part (by the way, there is one of the rigid pipes to the jacket that probably should be changed before mounting
the columns to be sure that the vessel rests freely on the glass).

Best regards,

Enrique Peiro

De: Julia Gubern [mailto:jgubern@dedietrich.es]

Enviat: dimecres, 1 / setembre / 2010 14:31

Per a: Enrique Peiro

Tema: Sustitucion peso- presiéon_commentedEP_OG_DDEQ.DOC

Buenos dias Enrigue,
Adjunto el documento con respuesta a los comentarios realizados.

Jalia.

[NGmero de pagina]
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Calculos referentes a la precisién del nuevo sistema de control de nivel

340
Py = Valor de presién medido en transmisor instalado
en la brida superior del reactor £3200

330

P, = Valor de presién medido en transmisor instalado
en la nueva conexion lateral O

AP=(P,-P)

Error intrinseco a la precision de los instrumentos.

NOTA: Consideramos que la densidad es 1000 kg/m®.

- Rango del instrumento: 0...500 mbar
- Precision del instrumento: 0,1% del SPAN

Estos datos nos llevan a un error del propio instrumento en la lectura de presién de + 0,5 mbar.

Dado a que ambos instrumentos son idénticos, el error individual de cada uno de los
instrumentos puede sumarse o compensarse de manera que:

AP = (P, 0,5 mbar)—(P, 0,5 mbar)= P, — P, +1 mbar

Asl pues, el error final maximo debido a la imprecision tedrica de los instrumentos es de
=1 mbar — (£ 10 mmH,0).

Para la zona del reactor donde nos movemos (DN200), £ 1 mbar en el resultado de la
diferencia de presion implica un error maximo en volumen de:

V:%-(o,z mft-001m=m-10" m’ =03141
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Correccion del error con la variacion de la densidad del medio.

NOTA: Consideramos que la densidad es diferente de 1000 kg/m®.

El factor determinante para la variacion de la densidad en el reactor seré la presencia de gas
dentro del medio. Durante la operacién en estado estacionario, habra una cierta cantidad de
gas retenida dentro del reactor.

La cantidad de gas retenido es desconocida. Para realizar los préximos célculos se supone que
la cantidad de gas retenida es del 10% (valor conservativo).

Asi pues, la nueva densidad sera:

p =1000 kg/m*-0,9 + 1,29 kg/m* - 0,1 = 900 kg /m"

Correccién del volumen equivalente con la nueva densidad:

Lpp 100088/
V=03141- ; > m _meaio _ 3 48.10™* m*medio = 0,348 | medio
1000/ 9o 7 .
m”agua

3,48-107 m’

h (m) =
%-(0,2 m)’

=0,011 m =11 mm columna de medio

NOTA: Cabe sefialar, que la diferencia entre ambos errores (348 ml - 314 ml = 34 ml), se podra
corregir via Software conociendo el valor real de la densidad del medio durante la operacion

nominal del reactor.




Enrique Peiro

De: Julia Gubern [jgubern@dedietrich.es]

Enviado el: dilluns, 4 / octubre /2010 17:00

Para: Enrigue Peiro

Asunto: CALCULS PRECISIO NOU CONTROL NIVELL ClIVa
Datos adjuntos: Calculos precision sistema de control de nivel.docx

Bona tarda Enrique,

Adjunto el document amb els calculs justificatius de I'error intrinsec maxim del sistema de control de nivell per
mesura de la pressié diferencial.
Qualsevol dubte ho comentem,

Atentament,

Jalia Gubern

Project Engineer

De Dietrich Equipos Quimicos, S.L.
Av, Princep d' Astdries, 43-45, 1r-5a
08012 Barcelona

Tf. +34 932 920 520
Fax +34 932 184 709
ipubern@dedietrich.es

www.dedietrich.es

The information transmitted is intended only for the person or entity to which it is addressed and may contain confidential and/or privilege malerial. If you are
nof the intended recipient of this message you are hereby notified that any use, review, retransmission, dissemination, distribution, reproduction or any action
taken in reliance upon this message is prohibited. If you received this in error, please contact the sender and delete the material from any computer, Any
views expressed in this message are those of the individual sender and may not necessarily reflect the views of the company. Although this message and
any attachments are belived to be free of any virus or other defect that might affect any computer system into which it is received and open, it is the
responsability of the recipient to ensure that it is virus free and no responsability is accepted by the company or its subsidiaries or affiliates either joinlly or
severally, for any loss or damage arising in any way from its use.
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1. PRESSURE DROP: BIOREACTOR REFRIGERATION LOOP

Parameters:

- Pipe length (including bioreactor jacket) = 5 m
- Pipe size = %"

- Number of 90° bends = 10

- Number of 45° bends = 5

- Number of tees = 4

- Number of valves = 2

Cool water flow = 1 m®h

Temperature = 15 °C

The obtained results are:

AP = 0.5 barg
Flow type: Turbulent flow

NOTE: The calculation has been carried out with a program called Pipe Flow Expert " a software

for fluid flow, pressure drop and friction loss calculations.

R Pipe Flow Expert. Copyright © Daxesoft Ltd. 1994 — 2008.

Page 2
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2. PRESSURE DROP: BIOREACTOR OUTLET GAS

Parameters:

- Pipelength=3m

- Pipesize =%’

- Number of 90° bends = 4
- Number of 45° bends = 2
- Number of tees = 10

- Number of valves = 6

Air flow = 0.21 I/min

Temperature = 20 °C

The obtained results are:

AP = 0.0 barg
Flow type: Laminar flow

NOTE: The calculation has been carried out with Pipe Flow Expert .

R 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 )=2m
- Media density ( p )= 1000 kg/m®
Equation:
Pioreacror sorrom = £+ H
Result:

AP =0.2 barg

Page 4
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4. AIR REFRIGERATION SYSTEM FOR THE PBR LIGHTING

Parameters:
Lights:
- Number of halogen lamps = 350 units
- Power (for unit) = 12 V 20w
Air:
- Density(p)=1.2 kg/m®
- Cp =1KJ/Kg°C
- ATentour=10°C
Pipe Size:
- Doyt = DN400
- D;,=DN150

- Occupied area = 70% (structure and lights)

Estimate ratio heat/power = 50%

Estimate loss heat = 20%

Safety coefficient= 20%

Page 5
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Equations and Results:

Total energetic consumption = 350-20W =7 KW

50 (100 - 20)

Contributed heat (by lights) = 7 KW - — . = 2.8 KW =10080 KJ
ontributed heat (by lights) 100 100 A
10080 KV
. h 3 3
AirFlow= ——— 22 =840 M/ .1.2 (safety coef.)= 1000 M
oW = 1012 A (safety coef ) A

Vd 70
Free Area = (Z (D2, -D? )j'ﬁ = 0.0324 m?

1000
Air Velocity = — > =30864.2 M/ =86 M
TR T 00824 m? " s

Air Flow = 1000 m*/h

Air velocity = 8.6 m/s

Page 6
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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 (p )= 1kg/m®
- Cp =4.18 KJ/Kg°C
- Flow=1m%h

- TcooLwarer = 15°C

Pipe Size:

- Pipe size =%
Dout = 19.05 mm
Din = 15.75 mm

Bioreactor:

Uestimated = 400 Kcal/(m*h-°C)

_ 2
- Abioreactor =03m

Page 7
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Estimate ratio heat/power = 50%

Estimate loss heat = 20%

Equation and Results:

Total energetic consumption = 350- 20W =7 KW

Contributed heat (by lights) = 7 KW - 2> (100-20) _ 2.8 KW =10080 K%
100 100

10080
ATcooL water=———= = 2.5°C

4.18-10°

Energy transfer:

q=U-A-AT,,

2409.18 KCB%

AT, = =20°C
ML 400-0.3

_ ((35-15)-(35-20))
AT\ avaiLasie = | (35 —15)
=

=17°C

Page 8
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6. STERILIZATION TIMING
Nomenclature:
V = Design criterion for sterilization
12
Vo[ 38207 ) 41y
10~

No=5.6 x 10" spores =Number of viable spores initially presents
N = 10" spores =Number of viable spores

T=120°C = 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

T = Temperature of cooling water

Type spore: Bacillus Sterothermophilus

Page 9
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Cycle: Heating up

o Empty Bioreactor (Air)

Parameters
Alfa

h (kJ/kg) 2250
S (kg/min) 0,33

M (kg) 80

Cp (kJ/Kg °C) 1
To (K) 298
U (Kcal/m?® min °K) 400
Area (m?) 0,24
Tco (K) 288
T (K) 394

Time vs. Temperature
time Temperature K
(min) (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

Page 10
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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 °C) 4,18
T, (K) 298

U (Kcal/m? h °K) 400

U(KJ/m? min °K) 28
A (m?) 0,24

Teo (K) 20

T (K) 394
Cooling water flow (kg/min) 16,67

Time vs. Temperature
Tirpe Temperature K
(min) (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 3941 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 °C for a fixed time
period.

¢ Full Bioreactor (Media)

Parameters

Alfa
K (1200)(S”") | 0015

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
t; =initial media temperature (K) 394
t, =final media temperatura (K) 308
T4 = jacket temperature(K) 270
Cp (kcal/Kg °C) 1
U(Kcal/m°min°K) 7
M (kg) 80
Area (m?) 0,3
Time Temperature
(min) (K)
0 394,0
5 377,9
10 364,6
15 352,9
20 342,8
25 333,8
30 325,9
35 3191
40 313,0
45 307,7

Cooling time (from 121°C to 30°C) = 45 min
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¢ Empty Bioreactor (Air)
Parameters
Nomenclature Values
t; =initial media temperature (K) 394
t, =final media temperatura (K) 308
T4 = jacket temperature(K) 270
Cp (kcal/Kg °C) 0.237
U(Kcal/m’min°K) 0.05
Air (kg) 0.08
Area (m?) 0,3
Air Density (kg/m®) 0,6206
Time Temperature
(min) (K)
0 393,0
1 325,8
2 295,3
3 281,5
4 275,2
5 2724
6 2711
7 270,5
8 270,2
9 2701
10 270,1

Cooling time (from 121°C to 30°C) = 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.

v

v" Pipe section dimensions: J150x1500

v Heat transfer surface: A=0.5m-7-15m=0,70 m?
v

Glass global transfer coefficient:
- Conditions: INTERIOR: steam at 121 °C (without circulation)

EXTERIOR: air at room temperature (21°C)

Transfer in laminate flow

- K =49 V%mz K)E Extrapolated value from QVF catalogue WPR

7.2 Transferred heat calculation:

v Initial situation:
- Internal temperature: 121 °C

- External temperature: 21 °C
- AT =100°C

Q= [49 V%mz _ Kﬂ-o,m m?-100 °K = 3430 W
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v" Final situation (supposing heated exterior air) :

- Internal temperature: 121 °C

- External temperature: 50 °C
- AT =71°C

Q= [49 V%mz _ K)]o,m m?.71°K = 24353W

7.2 Generated power by the lamps during its normal operation:

- Number of lamps for pipe section: 175

-  Power: 20 W

Prora. =175-20W =3500 W

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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1. Definicié de la auditoria

TUV Rheinland Ibérica Inspection, Certification & Testing, S.A., ha procedit a realitzar la
diagnosi de seguretat de maquines segons el Reial Decret 1215/1997 (Annex 1) i posterior
modificacid, Reial Decret 2177/2004 sobre seguretat de equips y maquines posades a

disposicio dels treballadors.

2. Abast de 'auditoria

a) Legisiacié aplicable

Reial Decret 1215/1997 — Annex |

Reial Decret 2177/2004

b} Normes utilitzades
* Procediment intern de treball
c) Altra documentacioé

= Procediment intern 6-P12.008.00

3. Equips auditats

Pagina Referencia Equipos

Observaciones

MELISSA PILOT PLANT
3 DD-8558-21 | 6oMPARTIMENTO IV a

Conforme

4. Resultat dels equips

TOV Rheinland Ibérica Inspection, Certification & Testing, S.A.
C/ Garrotxa 10-12, Poligono Industrial “Mas Blau® Tel. +34 917 444 500

08820 El Prat de Llobregat Fax ~ +34 814 135 580
e-mail Info@tuv.es
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Informe

Seguretat dels equips de treball

Organitzacio:

Emplagament:

TRI ICT, TUV Rheinland Group en Espanya Data auditoria: 15.02.2010
Parc de Negocis Mas Blau - C/ Garrotxa 10-12 -
08820 EIl Prat de Llobregat (Barcelona)

Data emissié: 05.03.2010

Auditor: Francisco Carrefio Hernandez N° Informe: 33150259/10
1
FITXA D’EQUIP DE TREBALL
EMPRESA: DE DIETRICH EQUIPOS QUIMICOS.
SITUACIO:; UAB - ESCOLA SUPERIOR D'ENGINYERIA - DPT. D’ENGINYERIA
QUIMICA — 08193 BELLATERRA
DESCRIPCIO EQUIP; MELISSA PILOT PLANT COMPATIMENT IV a
Fabricant; DE DIETRICH PROCESS SYSTEMS
Any de fabricacio: 2009
Identificacio: DD-8558-71
Servei: BIOLOGICAL REACTOR
OBSERVACIONS:
Fig.1 Fig.2 Fig.3 Fig.4 Fig.5

L'auditoria s'ha portat a terme pel técnic sotasignat d'acord a la seva capacitacid técnica i a les seves
atribucions en data, i conforme al procediment 6-P12.008.00 rev. 1, de TUV Rheinland lbérica Inspection,
Certification & Testing, S.A., Entitat d'inspeccioé Acreditada por ENAC, amb n° de acreditacid 11/EI016 i la
seglient reglamentacio:

—

Real Decreto 1215/1997 — Annexo 1
Real Decreto 2177/2004

Pe! que en funcié dels resultats de la auditoria obtinguts, es considera que 'EQUIP DE TREBALL, EN ELS
PUNTS INDICATS és

Nom i signatura del técnic:Francisco Carrefio Hernandez
Delegacio de: El Prat de Liobregat

¥ CONFORME / 0 NO CONFORME
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/
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Seguretat dels equips de treball

Organitzacio: TRIICT, TOV Rheinland Group en Espanya Data auditoria: 15.02,2010
Parc de Negocis Mas Blau — C/ Garrotxa 10-12 — L.

Emplacament: Data emissio:  05.03.2010
08820 El Prat de Llohregat (Barcelona)

Auditor: Francisco Carreiio Hernandez N® Informe: 33150259/10

5. Observacions generals
PUNTS A TENIR EN CONSIDERACIO

= Elaboracid en el seu defecte de procediments d’actuacid. (També operatius especifics per
a operacions especifiques, com manteniment)

* Comprovacid i manteniment dels dispositius de seguretat segons el Reglament de
Maguines.

= Accionat el paro de emergéncia, la maquina tan sol ha de posar-se en marxa mitjangant un
dispositiu de marxa, no rearmant el paro de emergéncia.

» Estudi de la adequacié dels nivells de il-luminacid, aplicables a cada tarea.
= Senyalitzacio de les diferenis fonts d'energia.

» Senyalitzar mitjangant pictogrames la obligatorietat del us de equips de proteccid
individual, uso de guants, mascarilles, risc de temperatura elevada, etc...

* Senyaliizar aquells riscs que no se han pogut eliminar ni conirolar, aixi com la senyalitzacié
del risc eléctric els quadres eléctrics.

=  QOrdre i neteja son fonamentals en general, al igual que en el interior de quadres eléctrics
havent d'estar aquests tancats i manipulats per personal qualificat.

v« Elus de roba de treball adequada es important a 'hora de evitar riscos addicionals,

Francisco Carreiio Hernandez

Nom i sigriatura del auditor:

TOV Rheinland Ibérica Inspeclion, Certification & Testing, S.A.
C/ Garrotxa 10-12, Poligono Industrial "Mas Blau® Tel.  +34 917 444 500

08820 Ef Prat de Llobregat Fax  +34 914 135580
e-mail  info@tuv.es

B-F12.008.12 a4 Rev.1 01.01.09
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	;2
	;1
	;
	;PE

	-SV_4012_01-S
	11;12
	13;14

	-SV_4014_01
	(empty)

	-SV_4014_01-S
	11;12
	13;14

	-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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