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1. Scope

This document describes the modifications performed on the HPC1 based on some of the recommendations
made at the end of the previous contract COO6 and following the batch culture campaign of the current

CO00.

2. Reference and applicable documents

2.1 Applicable documents

AD1 COO09: HPC1 characterization phase in the MELIiSSA Pilot Plant

AD2  MPP-QA-07-0001  MPP Quality Manual

AD3 MPP-QA-07-0003

AD4 MPP-UM-11-4000 HPC1 User Manual
ADS MPP-PID-10-4101  PID of HPC1

2.2 Reference documents

RD1 TN-96.1 "Results of chamber reassembly at UAB"

MPP rules for good lab practices

RD2 TN 96.12: Cultivation as-run procedures, Test results and final Test report
RD3 TN 96.13 HPCL1: conclusions and perspectives
RD4 TN 101.3: Test report for the characterization of lettuce batch cultures in HPC1

RD5 TN 96.11: Functional Testing with Schneider Controller — As-run procedures, Test results and final

Test report

3. Acronyms/Definitions

MELISSA Micro Ecological Life Support System Alternative

MPP-CCL MELISSA Pilot Plant — Claude Chipaux Laboratory

HPC Higher Plant Chamber
COO Call-Off-Order (internal ESA acronym)
UoG University of Gielph, Ontario

This document is confidential property of the MELiISSA partners and shall not be used,
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4. Proposed modifications

4.1 Short description

Following the completion of COOB6, and the batch cultures of COQ?9, a series of issues was identified by the
MPP personnel and the visiting scientist from Guelph (Dr R. C6té). These issues can be categorized in two
groups: 1) those that affect the function and/or performance of the chamber and 2) those that are more
related to maintenance and safety.

Within each group, these could also be classified in relation to the time they need to be addressed:
1. to be modified or performed prior to the beginning of the staggered experiment
2. to be modified or performed later since they should not impact the proposed staggered experiments
3. to be considered in the design of future chambers and reported in TN101.6

This document describes the items that were modified prior to the staggered culture experiment as described
in the COO09, and modifications performed later, as they did not impact the proposed experiments.

4.2 HPC1 modifications

4.2.1 Addition of Metering pumps for injection of nutrient

In the original HPC1 design, the concentrate nutrient solutions A and B are stored in 4-litre reservoirs placed
above the main hydroponic tank and gravity fed to the tank by the opening action of two solenoids valves,
one per line (ASCO red hat valves, catalogue number 8262G220, MPP tags SV_4108_01/02). These valves
are controlled by the HMI in response to the EC reading and the demand set point. Two issues were
identified with this method of injection. First, the valves started to leak after an extended length of time.
The volume leaked could not be estimated, therefore adding an unknown quantity of solution to the
hydroponic loop. Second, the exact flow rates for the solution going through these valves were difficult to
evaluate accurately. This inaccuracy comes from the fact that the flow rate of a gravity fed line depends on
the height of the solution column. Furthermore, when very short pulses were used, the electronic and
mechanical lag times of the system contributed to the inaccuracy of the measurement. The precise
measurement of the flow rate is necessary to be able to convert the duration of the injection pulses to volume
injected and then to quantity of nutrient added. It is also important to keep the volume of injection of both
solutions identical to avoid ionic imbalance in the hydroponic solution.

In order to correct the above issues, the system was modified by adding two metering pumps (one per
solution line, ProMinent gamma G/4b, Appendix 1, 2) which will control the volume of injection for
nutrient solutions A and B. The metering pumps can be calibrated to deliver a very precise volume of
injection and by their inherent design, decrease the chance of leakage of solution in the tank. It was decided
to keep the original solenoid valves in place as an added level of control for leakage and to synchronize their
opening actions with the injection pulses of the metering pumps. This design permits an accurate delivery of
solution and when coupled with the additional valve will decrease the chance of leakage and avoid
contamination during maintenance.

This document is confidential property of the MELiISSA partners and shall not be used,
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4.2.2 Pneumatic valves (Leaking Acid and Base Valves)

The valves for acid and base (ASCO red hat valves, catalogue number 8262G220, MPP tags
SV_4107_01/02) have been replaced a couple of times in the past year since they have the tendency to leak
and therefore inject unknown quantities of solution into the hydroponic system. They also pose some
problems for the evaluation of the quantity injected into the system since they are not very reliable and
difficult to calibrate. Because of this inaccuracy, the lab staff cannot rely on the time that the valve is
opened and the flow rate to evaluate the quantity of nutrient injected, and have therefore developed an
alternative method i.e. marks on the side of the solution reservoirs, that is not only cumbersome to apply but
also only approximate. The method of injection should be more reliable and particularly not leak, in order to
obtain accurate measurement of injected solutions. The problem with the acid and base injection is therefore
very similar to the one presented in section 4.2.1, and therefore could also be resolved by adding two
metering pumps. However, because of the high cost of such pumps and the possibility that the high
concentration of the solution (particularly for the base) affected its mechanism, it was decided to postpone
the decision to convert the acid/base component with a system similar to the one propose in section 4.2.1.
Leakages were mostly observed for the acid and base injection, which can be explained by the corrosive
nature of these solutions. Therefore for the injection of acid and base, two pressure operated membrane-
valves will be installed (Appendix 3). The membrane valves will avoid further leakage. The accuracy is
less than for the metering pumps, but it was decided that for the moment the accuracy of the acid and base
measurement where not as critical as for the concentrated nutrient solutions.

4.2.3 Seedlings nursery

The germination of lettuce seedlings for their introduction into HPC1 has been variable from one week to
another in the past, and based on the picture archive appeared etiolated, probably due to insufficient light
levels. In order to produce more uniform seedlings, it was suggested to look at an alternative method of
controlling the environment conditions during the germination stage. In the case of the staggered
experiment, it would not be possible to start seedlings inside HPC1, therefore an alternative has to be found
to provide appropriate level and quality of light, as well as the warmth and moisture required during this
critical stage of growth. The method of germination has been modified and details can be found in MMP-
OP-11-4101 Germination procedure. This method includes the use of a seedling nursery as described in
section 5.3 below

4.2.4 Addition of a bolt stopper at each door hinge

The bolts of the HPC1 door hinges have tendency to slide out. An L-shaped stopper was designed and
installed to prevent further sliding of the bolt that could end up with the door falling off of the chamber and
on to the operator, being an important threat to personal safety.

4.2.5 Change to CO, injection algorithm

The algorithm for controlling the CO; injection into the chamber resulted in over injection and required two
to four hours to stabilise. It was requested that Sherpa Eng. modify the algorithm to better reflect the time it
takes for the chamber to disperse the injected CO,. In addition, the maximum injection rate has been set to
500 mL/min (former value was 1000 mL/min, fixed injection rate) to increase the accuracy of the injection.

4.2.6 Gas Analyser system

Some minor modifications to the gas injection control panel have been made in order to accommodate an
updated calibration procedure for the CAl gas analyser (Model 601). These include the addition of a particle

This document is confidential property of the MELiISSA partners and shall not be used,
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filter and of an additional port for integrating a new bypass mode into the gas analyser operation.
Modifications have been included in the latest update of the PID and user manual AD4

4.2.7 Air baffles for upper louvers (Uneven air flow in HPC)

The uneven growth observed on the batch cultures of lettuces was partially explained by an uneven air flow
within the HPC chamber. This was confirmed by some velocity measurements performed by R. Moyano in
May 2010 (see appendix 8) indicating higher velocity in the centre of the chamber (RD4, section 11.2). In
order to improve air flow patterns, the two centre vents were replaced with custom made perforated plates
(see fig.1). Velocity measurements and visual observations indicated that the air flow was much more
uniform throughout the chamber after this modification (see Appendix 9). This was also confirmed by the
last batch culture of lettuce where dry weight distribution was more uniform over the whole growing area
(RD4).

Figure 1: Upper perforated plates restricting air flow ‘ Figure 2: Configuration of bottom perforated plates
currently used in the HPC (4 larges, 3 smalls, 2 mediums)

After close examination of the HPC chamber and experimental design, it was noticed that three factors may
have contributed to the uneven distribution of air flow during the batch cultures of lettuce:

1) the order in which the perforated panels were placed at the bottom of the chamber (see fig.2),

2) the obstruction of the normal air flow between each tray caused by the presence of plastic sheets used to
decrease the proliferation of algae on the rockwool medium (see fig.3), and

3) the adjustment of the upper air louvers.

In order to verify this hypothesis, a series of tests were designed to measure:

1. the impact of the lower baffle panels configuration on the air flow pattern

2. the impact of the plastic sheets placed over the whole surface of the chamber on the air flow
pattern,

3. the impact of the perforated panels place over or behind the upper central louvers (see fig.1) on
the air flow pattern

This document is confidential property of the MELiISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
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Figure 3: Overlapping of plastic between trays Figure 4: UoG SS tray covers and trays

In order to identify the role that plays each component involved in the control of air flow in the chamber, an
experiment was designed to evaluate the impact of different louver and baffle configurations, as well as that
of the utilisation of anti-algae plastic film on the chamber air flow pattern. A test protocol for Velocity
Measurement (MPP-TN-10-4102) was designed based on the previous mapping protocols developed by
NTE and UAB and performed on HPC1 (NTE-HPC_HVAC-OF-001_2). The mapping was performed on
two baffle configurations (MPP and original configuration engineered by Angstrom) using the louver
configuration already in place (called MPP configuration). Tests were performed without plastic film and
then repeated with plastic film only on the pair MPP-baffle configuration with MPP-louver configuration.
From these measurements the following was concluded:

a. Plastic film affects the normal air flow pattern in the chamber and in the future precautions
should be taken to avoid any obstruction of the space between trays either with the anti-algae
film or any other component of the experimental design.

b. The configuration of the lower baffles had a lesser impact than the one of the louvers. The
Angstrom configuration seems to provide a more even distribution of air.

c. The louvers seem to be the major controlling component of air flow for the upper part of the
chamber and have a lesser impact at the level of the trays. Their adjustment in order to obtain an
even flow across the chamber will therefore be more important when growing tall plant species.

4.2.8 Evaluation of Air lock and curtains seals

The functional test carried out on the air lock purge sequence failed (see RD5, section 3). This test to work
properly would require for the air lock to be pressurized. The HPC1 and its air lock cannot be pressurised

due to the presence of a permeable internal door and pressure compensation bags. The chamber was not
This document is confidential property of the MELiISSA partners and shall not be used,
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designed to withstand any pressure gradient between the interior and the exterior of the system. Therefore,
no test involving pressure valve as a controlled point could work without modifying the actual design of the
chamber, i.e. replacing the curtains. Under those circumstances, a proper flush of the air lock space is not
possible.

Instead of a purge, a series of measurement for CO, loss and diffusion rates were performed in order to
characterize the perturbation on CO; concentration induced by the opening of the air lock doors. These tests
estimated the quantity of CO, lost and could be used to mathematically correct the gas exchange and carbon
balance data. This correction will improve the accuracy of the measurement, particularly during the
staggered cultures since the door may need to be opened on a more frequent basis. The results of these tests
will be reported in TN101.5.

The same test could also be applied to the O, gas. This required the installation of an O, input line with
pressure regulator and manual valve (not performed). A protocol has been developed to evaluate the loss and
diffusion rate of CO, and O, gases for the HPC1 (MPP-TN-10-4103).

4.2.9 Access to airlock compartment

The position of the airlock gloves is 140 cm from the ground, and the base of the airlock window is 165 cm
from the ground. These dimensions make it very difficult for some MPP staff to work with the chamber
gloveboxes. In order to improve accessibility and ease of work, two large polypropylene platforms of 16 cm
in height were bought and placed below each air lock.

4.2.10 Software update

Some of the changes described above, such as the addition of metering pumps, required modification or
addition to the data acquisition and control system. These are defined in sections 5.9 below.

4.2.11 Hydroponic Collecting Tray (Maintenance)

The large white polypropylene collection gully at the end of each growing tray is heavy, difficult to
manipulate, difficult to clean and often leaks at the middle junction. Furthermore, the gully is in the way of
the bottom baffles when there is a need to remove/ remountthem. It is therefore recommended to replace it
with a 316 stainless steel tray that will be attached either on the wall of the chamber or on the supporting
structure of the wheels track. Originally this should not have been a problem since the tray was not intended
to be displaced and the baffles were expected to be removed only on rare occasion. However, changes in
cleaning procedures, mapping experiments, characterisations, repairs of leaks and instruments have all
increased the requirement for entering the chamber and removing the baffles, making the presence of this
tray problematic. In order to improve the ease of operation and maintenance, a new light SS tray has been
designed. Schematic drawings are provided in section 5.10 below.
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5. Implemented Modifications
5.1 Addition of Metering pumps for injection of nutrient

5.1.1 Metering pumps

In order to correct the issues presented in section 4.2.1, the system was modified by adding two metering
pumps (one per solution line) which will control the volume of injection for nutrient solutions A and B. The
metering pumps can be calibrated to deliver a very precise volume of injection and by their inherent design,
decrease the chance of leakage of solution in the tank.

The UAB laboratory had available two metering pumps that were not in use. These were installed on
26.01.11 for the injection of nutrient solutions A and B (see Figure 5). Specifications can be found in
Appendix 1. Calibration and maintenance procedures are included in AD4

5.1.2 Solenoid valves

The solenoids used for the injection of nutrients have never shown sign of leakage in the past, they were
therefore kept for added control on the injection and decrease the chance of contamination during pumps
maintenance. The opening of these valves needed to be synchronized with the injection pulses of the
metering pumps, which required minor modifications to the software control system. This design permits an
accurate delivery of solution and when coupled with the additional valve will decrease the chance of leakage
and avoid contamination during maintenance.

5.1.3 Support shelf

The installation of these pumps required the installation of a supporting shelf in order to place the pumps in
the right position in relation to the feeding reservoir according to the manufacture’s specifications.

gamma/4

i
Metering pump Solenoid valves
Figure 5: Metering pumps and solenoids valves used for nutrient solutions injection

5.1.4 Software modifications
In order to properly operate these pump the control system had to be updated:
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e Modify the control software to synchronise the operation of the pump with the opening of its
associated valve, this was done in using the same signal pulse

e Add a user input field to the HMI so the user can enter the real flow rate as measurement using the
procedure describe in MPP-User-Manual

e Since the flow rate of both pumps may not be exactly the same, the controller includes this
discrepancy into the calculation of injection time for both pumps. For example, if a pump flow rate
is half the flow rate of the other pump, the injection time for this pump should be double in order to
inject the same volume. Sherpa Eng. has implemented this change by using one pump as a reference
and correction the time of injection of the other pump based on the ratio between the flow rates of
both pumps. (Note: in normal operation the difference between the two pumps should be less than
10%, if the difference is higher, then it is time to perform a manual calibration and adjustment of the
pump speed.)

e Sherpa Eng. implemented a control that stops the injection of both solution if one of the low flow
alarms is triggered, in order to avoid injecting one solution and not the other which may create an ion
imbalance in the hydroponic solution

e Sherpa Eng. added a new tags representing the values converted from “injection time” (sec) to
“volume injected” (ml) using the “user input” value for flow rates.

5.2 Leaking Acid and Base Valves

5.2.1 Pressure operated membrane-valves

The valves for acid and base injection have been replaced more than once in the past year due to their
tendency to leak and therefore transfer unknown quantities of solution into the hydroponic system. The
decision was to replace the conventional solenoid valves with pneumatically operated membrane-valves
(performed by the company CIFA — see the documented interventions in Appendix 10: CIFA’s report on
maintenance interventions in the MPP). These have a more reliable mechanism to prevent leakage due to
the high pressure applied to the membrane. Furthermore, the solution never comes in contact with the metal
components of the valve therefore preventing corrosion and potential leakage. The installation of these
valves required a compressed air pipeline. They are also larger than solenoids and require more space. The
procedure to measure the flow rate can be found in AD4. Specifications for the valves can be found in
Appendix 3: Specification of pressure operated membrane-valves. Figure 6 shows the electro-pneumatic
block to activate the two valves, and the two valves installed at the same position as the old solenoid valves.
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Pressure regulators Pneumatic membrane valve
Figure 6: Pressure operated membrane valves

5.2.2 Software modifications

In order to properly operate these valves the control system had to be updated:
e add a user input field to the HMI so the user can enter the real flow rate as measurement using the
procedure describe in AD5
e Sherpa Eng. added a new tag representing the values converted from “injection time” (sec) to
“volume injected” (ml) using the “user input” value for flow rates.

5.3 Seedlings Nursery

5.3.1 Nursery components and assembly
In order to provide the seedlings with the appropriate growing condition and to obtain a more uniform

seedling population between crops, a small nursery was constructed using the following components (see
Figure 7 and Appendix 4: Specifications for nursery components):

Lamp 105 W Agrolite

Metal reflector Basic Liso

Programmable timer

Heated grow tray with domes “Hivernadero Grande” 50 x 30 x 15 with heating mat set to 24°C
Metal grid for rockwool cubes

Metal support for light reflector
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Lamp Reflector

Nursery tray "'I"rAays and light se éup
Figure 7: Nursery components and assembly

5.3.2 Nursery assembly

The light metal reflectors are firmly attached to the metal support bar which is itself attached to adjustable
clamps. The clamps permit the adjustment of the light level by raising or lowering the light support bar
(Figure 7). Light is adjusted to a height that delivers between 200 and 250 pmol.m™s™ PAR at seed level
(i.e. top of rockwool cubes). The bottom heated trays are connected to a standard power source and will
maintain temperature to a minimum of 24°C (24 hours per day). The heat will generate a moist and warm
atmosphere if water is present in the growing tray. The lamps are connected to a programmable timer set for
a day/night cycle of 16/8 hrs (could be different depending on the experimental design, but should be
synchronised with the HPC photoperiod).
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5.3.3 Nursery verification of proper assembly

The light level should be monitored at the beginning of each experiment to ensure that the light level is
within acceptable limit, otherwise the height of the reflectors should be adjusted until an acceptable level is
reached. Caution: the light should never be closer than 15 cm from the dome, if at that distance the light
level cannot be reached, new lamps should be purchased or replaced with higher wattage.

A thermometer should be placed in the nursery tray and temperature should be verified each time that the
nursery is being checked for watering. Temperature should never go above 30 degrees C or below 24
degrees C. If temperature is below 24, the heated mat is damaged and the tray needs to be replaced. If
temperature is above 30 degree, the light source could be too closed to the dome or the mat overheating.
Temperature should be checked at the beginning of each experiment, particularly after long period of
storage. Caution: always check temperature after a 24 hour period before using if the nursery has been
stored for a long time.

5.3.4 Location of nursery

If the nursery is kept closed, its location is less critical as long as there is no drastic change in temperature or
light level. However, if the trays are used without their domes or the domes are opened frequently, it is
preferable that the nursery be located in a clean location away from doors, sinks, and areas of high traffic.
For certain plants, photoperiod is very important, so even if you control the photoperiod above the tray, if
there is a strong source of light nearby during the dark period of your set photoperiod, the plant could be
affected by this external source and will result in unexpected growth and development. In this case, the tray
should be moved away from the source or shaded from it.

5.3.5 Storage of nursery components

If the nursery is not going to be used for an extended period of time, the tray and dome should be cleaned
and disinfected with hypochlorite. The lamps should be removed and placed in their original boxes or an
alternative method to prevent them from breaking. All components should be wrapped with some plastic to
prevent accumulation of dust and stored in a clean place.

5.3.6 Spare parts

The laboratory should keep in storage at least two spare lamps. It is also recommended to keep one nursery
tray and one programmable timer.

5.4 Addition of bolt stoppers at each door hinge

The bolt of each door hinge had the tendency to slide vertically out of their nominal position. An L-shaped
stopper was installed for each of the 4 door hinges. (See Figure 8)
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' Figure 8: Bolt stopper at HPC1 door hinge

5.5 Changes to CO; injection algorithm

Sherpa Eng. has improved the CO, injection algorithm to avoid over injecting CO, in the chamber (see
Section 6.2.5).

5.6 Gas Analyser system

The calibration procedure of the gas analyser (CAI instruments Model 601) has been modified in order to be
conform to the manufacturer recommendations. The new calibration procedure is described in ADA4.
Three modifications were made (see Figure 9):

e Add a bypass line to the gas system to permit allow disconnection of the gas analyser from the
chamber when gas analysis is not required. It is highly recommended that this bypass configuration
is used while performing cleaning, repairs or any other operations in the chamber that do not require
the monitoring of gases in order to avoid damage to the equipment.

e The updated calibration procedure recommended keeping the analyser ON at all times. This was
decided after discussion with other users and the CAl technical support. This analyser needs at least
24 hours to reach a steady state after being turning on, so the previous calibration protocol did not
permit to reach steady state during calibration since the equipment was constantly being turned OFF.

e A particle filter was added to the inlet gas line to protect the analyser.
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Figurey : Gas Analyser System

5.7 Air baffles for upper louvers (Uneven air flow in HPC)

The results of the tests performed to improve the airflow distribution inside the chamber are shown in
Appendix 5: Air baffles for upper louvers experimental results
The main conclusions of these tests were:

e Although the impact of the bottom baffle (perforated plates) distribution was minimal, the original
Angstrom configuration was kept as it provided a slightly more homogeneous distribution at plant

level.

e It was decided to discontinue overlapping of the plastic sheets used to cover the trays during the
tests, as this causes a restriction to the airflow and increases strongly the air velocity, especially at

plant level.

e Additional perforated steel plates were added in the back of two of the upper louvers ( the second
and third louvers of module B) in order to improve the homogeneity of the air velocity distribution
(see Figure 10), that showed a very high peak between trays 10 and 15 at the plants level.
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Figure 10: perforated steel plates installed at the back of some of the upper louvers in the HPC

5.8 Access to airlock compartment

The utilisation of the airlock glove boxes was difficult for shorter personnel. The usage of a small ladder
presented some problems with their instability and the restricted area that could be used. The addition of
two non-slippery pallets “Maestro Alligrip” in high density polyethylene (PEhd) of 800 x 1200 x 158 mm
from Manutan (Manutan, S.L., 6-8 Edif. Conata 11 22 pta 4°, 08970 Sant Joan Despi, Barcelona) permits an
easier access to the airlock and its large surface makes manipulation safe and comfortable (Figure 11).

-

'gﬁ\ 7

Figure 11: Access platform to HPCL1 airlocks
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5.9 Software update

Sherpa Eng. documented interventions are included in Appendix 6: Sherpa Engineering report on
maintenance interventions in the MPP, and the corresponding NTE actions on HMI and control hardware
are shown in

Appendix 7: NTE report on maintenance interventions in the MPP.

5.10 Hydroponic Collecting Tray (Maintenance)

New tray has been designed but the latest modification to the design has not been delivered as of September
2011 (see Figure 12) and so it was not implemented before the staggered experiment.

T
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Figure 12: Stainless Steel Hydroponic Collector Tray

6. Conclusions

As described in the previous sections of this document, the following hardware and software improvements
have been implemented in the HPC1.:

- Addition of metering pumps for nutrient injections; update of software accordingly
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- Installation of new pneumatically actuated membrane valves for acid and base addition;
update of software accordingly

- Installation of a new seedling nursery

- Addition of a bolt stopper on the door hinges

- Change of CO; injection algorithm

- Improvement of the gas analyser system

- Changes in the configuration of baffles and louvers for air flow distribution

- Improvement of access to airlock glove boxes

The global chronology of detailed interventions (performed by the companies CIFA, SHERPA and NTE) is
shown in Appendix 11.

Other modifications were postponed as the hardware was not ready or the design had not been completely
defined at the time of starting the staggered culture:

- New hydroponic solution collector tray

- Improvements in the fitting of the blower or blower replacement
- Alternative liquid flowmeter

- Alternative air flow meter

- Alternative condensate pump

- Alternative air distribution grids
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7. Comments

Results of improvements and modifications to HPC1
Comments

General comments

The unique comment we have on TN 101.1 is about the recording of the date the HPC modifications were
performed.

Some of them can be identified in the maintenance reports attached in annex (e.g. solenoid valves in CIFA
report), for others it is less clear (e.g. installation of the metering pumps).

For the sake of clarity, it would be useful to have only one maintenance report for HPC, to see clearly,
chronologically, all the interventions on HPC. It seems that you have 1 excel file for NTE/SHERPA and
another one for CIFA (some actions have the same numbers), is it correct? Can you please clarify these
points?

- The date of installation of the metering pumps has been précised (Section 5.1.1, page 11)
- The global summary of interventions (chronologically) has been added as Appendix 11 (page 65),
compiling the three maintenance reports of the different subs, and it is referred to in section 6. Conclusions

(page 20).
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8. Appendices

Appendix 1: Specifications of nutrient metering pumps
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Appendix 2: Specification of metering pump support shelf
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Appendix 3: Specification of pressure operated membrane-valves

YITT

Valve Bodies 2-Way

Engineered for life
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?&Féﬂiﬁ";fﬁﬁcfm:ajﬁm" Controlled Sulfur Forging with
help address the needs of the Extended Weld Tangents

Bioprocessing and Pharmaceutical
industries for high quality, welded

process systems 1.00" Valve Extended

EW Forging (428L)

By providing valve bodies with con- T T R
trolled sulfur 316L11.4435 stainless 'M’“u“"h?—*
stess| material and weld tangents |

long enough to accept the most ‘J__L

common orbital weld heads in the ]T‘ '|‘T
industry, we have eliminated two [ 1!

of the most common concarns in 1= =
valve-to-tube welding known L

today. ' 8

Automatic welding of 316L process . . ; . "
comp s is greatly affected by 1.00° Valwe Short Tangemt 1.00" Valve Short Tangert w

4 B Forging (422) Tube Extensions (428 + TEB)
the sulfur content of the mating ——
procass components. A disparity of o i D
sulfur content can result in reduced W“’T"j’j R fc_ﬂ]
orbital weld quality and potentially ; |
incomplete fusion of the mating | — |_

components. By controlling valve 1‘]”-'-_---' e
body sulfur content to the same ,. . 1 .

chemistry as that required for | q:) A ‘ T E——H T

ASME BPE fittings, welding prob-
lems due to material chemistry dif-
ferences will be greatly reduced.

pr— [ T

The Pure-Flo line of valve bodies
fully complies with the controlled
sulfur requirements for chemical
composition of 316L7.4435 mate-
rial, set forth by the ASME
Bioprocessing Equipment Standard
2002, Table DT-3.

By increasing the valve weld end
tangent lengths to the values
required for ASME BPE fittings

=hart ower-
(Table DT-4), we made the valve cima  |shartwstd| BEnded ooy oo Al Length | SXtendad
body compatible with virtually any TANGENE | Tangart- MI-[::E th w1 5 Tubs) | e
. e . S0
orbital weld head utilized in the B {azsL) (aze . TEmy| 1428
industry. Special offset or narrow TEC | CRE | DTAE (1a) | 15T (IR | 350 (Ba1 | S T1EE) | BT T
heads are no longer required to T35 | ONIG | 0.830° (211 | 150 [38) | 4.00° (102] | 700 (1787 | &.60F (1400
weld a valve into a process S]'B[Gm 10607 | OH2E | 0.866" (23] 1.50° (38} 4.50°0114] | 75 (1071} | 6.887 {142
1.50° | OH4G | 0.866" (23] 1.50° (38} 6507140 | &850 (216} | 7.00° {178
2007 DMED | 0.084" (25 1.50° (38} 6.26"{150) | 9.28" (238} | 7.82°{104]
2507 DMES |1.1627 (20.51 | 1,787 (44,87 | B.787(222) | 11.75" (208) | 10000 (2541
2007 DHED [1.162° (2081 1,757 (44.5) | B.787(222) | 11.75" (208) | 1000 (2541
40507 (DR 100 1,280 (22) o0 IsT | 11600 (2a2) | 14507 (368) | 13,000 (2301

“Mesis of sxcesds ASME BPE Table OT-4 for Titing weld tangemis.
' Excgods ASME BFE raqiremiants.

wwwittpureflo.com 2
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3161 Sulfur Controlled Chemistry
per ASME BPE Table DT-3

Elemant

®

Carbon C)

0.035 max

Slkcon (3]

.76 max

Manganesa (Ml

2.0 max

Hizkal [Nl

1015

Chromium {orj

Mciytderum [Mal

2.0-3.0

Phaspharaus IF]

.04 max

Sulfur {3

CU005.0.017 max

Fitting Weld Tangents per
ASME BPE Table DT-4

] ] T
05" CHIS 15 (35
0.75" oHZD 15 (35
107 DHZS 15 (35
157 CHAD B
g DHED 15" (3=
2E" DHES 15" (3=
307 CHED 1757 45
40" [ ™ (51}
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Body Dimension Charts

T _ - L
Body Dimension Charts US & SMS
U500 (ANSI) Forgings & Castings SM5
B A = 21 o1 B B C
End . Covardll Wil 20 GA. TEGA. 16 GA. T GA.
Cornsction Sipg | ol Langih - JWeld Tingant | gh wrgent | ooast | oo | ooer | oo
THICIaTR, 10 X B, | Shart Tangerk | Exlerded BW [Exdendsd BW| Eftended | Exanckd | Edended | Exterded ) .
W] O™ | Short Tangant mw | Bw, 7o xBw | Forging Forgng | BW Forging | BW Forging | B Faroing | Biw Forging | ™ Fr9m2 | B Feraina
Forgings
BT 14" | OHE HiA e 5 O
BT %&° | ONT0 HiE e B O
BT 11Z" | ONI1S Hi& [ O 5
12" [ oNIs sazac [ 157z [5] 5] 5 5]
4" | onzo S 14 1.5" (3= o o 5 [5]
1" | ONZS TEE AT | 1.5 158 O 5 O 125} T1.21
15" | ONan G O B O [ECH ]
I LD E.25" 11501 GoEd” [35) | TAZ [10A) 5 O (G ]
25 * | ONES B.75 12221 TIEZ 12651 10 12547 H 16351 ]
~_ [ OnED B.75" 12221 162 [26.51| 10 12547 H ] 176.17 [
4~ [onion 11.5" 2021 1.25" (32 13 [33c) = B
W= [ ONIS 3.5° (841 EEREEN HiA e E O 5 O
B LD ERLE] EEIEE HiE e E O B O
1" | ON=S EERLEED GE N3 HiA A O B O 125} ]
TE | ORan B EEREN (2 [ 5] B 5] [ELH 1.2l
[ ONSO E. 25" (1601 0.5 13} Ni& [ 5 o 151} 1.2l
z5" | DNES 7.627 (1041 FERREN Hi& M B 7] [63.5} {151
| ONED B.75" 12221 EEAE] HiE e H O T76.17 6]
1 |OHion 115" 2021 GEE [1E) HiA A = B
 2.5" dlm uses Fiopworks
**BT TC x B and TC x TC bodies aro 2.5 [B4) averall kngth with 0,27 [13) tangent
Mot Extended Wakd Tangents are avallable only with LECO (ANSH end connectiors
Dimarelere in | ) s mm: § = Stardard: 0 = Cpticral: BT = Blo-kk Bady
ISO/DIN Castings & Forgings
150 DN Series 1|DIM Series 2| DIN Series 3
Erd
Cannesticn “Fsﬂ?m A | B c B c B C B c
Stra N
mm | mm | mm 1 1.2 15 2 23 ZE &3 mm mm mm mm mm mm
CRE BICTER BG | 25 ] H a ] 1
CHID EICTER BE | 25 | 135 | © B = (] 1
CH15 EICTER BE | 25 | TE| © B E H 1 iE] 15 L B
CH1S 5§ EEEREE B E 15 1 iE] 15 E B
CHID ELH e | 2= | &4 B E B 1 EE) 1.5 El B
CH25 T 127 | @5 | 3Ea O B E3 1 FE .5 E =
CHAD (TS 174 | 35 | 463 5] 5 40 1 41 1.5 H B
CHS0 3 DHENEE 5 [5] 0 [oweosy] =z 1 53 1.5 = H
CHES ES HE R E B ] 70 B
CHED ES HEEREE B ] E5 B
IS T N ERIEE B ] 04 B
Mots: &l MasRramsnts s MM UNkss othorwiss notad.
5 = Standard: 0 = Cptlonal
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* 20¢ iz drain angle for the Bio-Tek buttweld bodies with 1° (26.4 mm) cue-
backs. 3 is drain angle for Bio-Tek TC bodies. Consult enginesring
drawirgs for drain angles on Be-Tek fabrications.

¥ 3" tange by with 2 162 and connection.

“ 4" AN body i wioughtfforgings to be aeailable 2004,

“Oi 65, 20, 100 bodies to DINASD dimersions are wrought.

® Drain arghes for 2.5° and 3.00° Extended tangert forgings hiave not bsen
chetamrnired. Contact factory for details.

Mote: &2 a ruke of thurb drain angle tolerarees of +/- 27 will aszure optimal

drainability. Consult Pure-Flo product enginssering for specitic drain angle

‘tolerances,
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Drain Angles
Valve Size Forging Forging Inwvestrent
Inch ] ANSI 150 CiM AHSI 150
104, W8, 1020 610,15 e20e | 200 20" WA MIA
0.50 15 £ 13° 16" o 17"
0.75 20 K 21° 25" K 18"
1.00 25 K 22 25" KIS 200
1.50 40 28° 17° 22" K 200
2.00 50 23 168° 10° 25° 19"
2.50 = 2875 23 23" 19 [N
3.00 B0F 20% 14° 18° 25° [N
4,000 100F 15° 11° 14° Eg [N
&.00 150 Mi& Ni& NA 20¢ MR
T Bio-Tek sz,
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Metallurgy Metallurgy

Pura-Flo Soluticns Group cus-

tomers have a choice of valve body Forged wrought cast

types based on the neads and ansl I 1. B P

requirements of the process appli- sizo i ) )

cation. Pure-Flo standard body ar9® | omiso | owts-omso | oeots-oouiso | onos - o

material for forged bodies is TiCaifdic | ASTM AdTS,

316L.1.4435 sulfur controlled to 316L stainloss alloy | A5TH 132 Gean | A0, S18L ) ATH 2370 Grocks

ASIME BPE 2002 Table DT-3. 17440, 14435, BME| 14435 BHZ

Spocial Alloys* cz:i;;;&

P I e el Dimansional USSE Wibing, Pips, | LSO Wbing, | LS00 Tubing Fips

316L,1.4435 or other special mate- standards EODINEMS | Pips, ISCDIN =T

rials. Biopharmaceutical applica- Earrite comtant - s .

ticns may require special alloys or
materials to provide a desired per-
formance. Consult a Pure-Flo
Solutions Group representative for
availability and application infor-
mation.

All valve bodies are fully material

® othar matsrals svalable upan ragquest

Surface Finish

Mechanical Polish Surface Finish (Interior Only)

heat traceable to EN 10204 3.1E. cade Hon-EW Servics o sarvice
Certified Mill Test Reports are pro- ] WO WECHANICAL POLSH N WMECHANICAL FOUSH
vided as standard. z L) 0. Fa

-] Z5 Fa 0.6 Ra
Surface Finish 4 ?’:: z: ::
Pure-Flo valve bodies are available 2 T T

in a complete range of mechanical-
Iy polished and electropolished
internal surface finishes to satisfy
system design requirements.

Pure-Flo valves are available in a
complete range of ASME BPE com-
pliant internal surface finishes.

Pura-Flo Solutions Group provides
a complete range of both internal
and external electropolish options.

Elestropolish Surface Finish (Interior & Exterior)

Coada

¥ ELECTROFCUSH

EXTERIOR ELECTROPOLEH CRLY

ECTH INTERIOR AHD EXTERIOR ELECTROPOLISH

|| @

INTERICHR: ELECTROFCUISH OMLY

Surface Finishes per ASME BPE 2002*

Msshanical Polished Surtase Finish

. . Code lIntericr Only)
Elac'tropollsl'! surface fln!shlng cre- ioroine TR
ates a superior surface finish for =P oA
biopharmaceutical applications. SVE 35 Ra

YR 30 Ra

Electopolishing improves corrosion
resistance, removes inclusions and
contaminants, and improves the

Mechanizal Polished & Elsctropelizhed
surtass Finish (Imtarior onky)

Misroinah Max

over-all surface for cleaning and Ei 15 Ra
sterilization. EES BT
EiC] ZZRa

wawwittpureflo.com

“ASME BFE 2002 Addenda 2004
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Marking

Serlal Number

Customer Tag#
{optlonal)

Cald Working

Pura-Fla valves comply with the Eurcpasn Unkon [EUI Prassurs Equipment Directive
{FED] G70230EC Categary 1.
Walve bodies ara CE marked per tha ON2ZA'EC when EU ssrvice bs requesiad.
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N/
v
I T T Pure-Flo®

General Engineering

Engineered for life
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Installation

< Grain Dote

Drain Angles

i i Investirent

Vahve Size Farging Forging Casting
Inch DM AN 50 oM ANl 150
1/4,.3/8.1,2" 610,15"| 30%20% 20 o Mi& A
0.50 15 Lt 13 16° 3 17
075 20 3 21° 5" 3 18°
1.00 25 3 22 26" i 20°
1.50 40 28 17 22° 3 20°
2.00 S0 23 16° 19° 25 19°
2.50 65" 26~ 23 23° 19 )
3.00 &0 20 14* 18° 25 A
4.00° 100" 167 11 148 200 A
6.00 150 Mia A M 200 1A

Eio-Tek sizes.

1 10 iz drain angle for the Bio-Tek buttweld bodies with 17 (25.4 mm] cut-
backs. 30" iz drain angle for Bio-Tek TC bodies. Consult enginesring
drawings for drain angles on Bio-Tek fabrications.

! 3" farge body with 2 1/2° end connection.

* 4" ANEl body is wroughtforgings to be available 2104,

"D &5, 80, 100 bodies to DINZD dimensions ars wrought

Mote: Az a rule of thumb drein angle tolsrances of +/- 2° will assure optimal

dramability. Consult Pure-flo product engineering for specific drain angle

tolerances

Valve Stroke
Valve Size  Approx. Stroke

Bio-Tek 0.8
0.507 0.25"
DN 15 £.3 mm
0.757 038"
N 20 9.6 mm
1.007 0.50"
DN 25 12.7 mm
1.507 0.81"
TN 40 206 mm
2007 1.12°
N 50 23.4 mm
3.007 1.62"
O BD 41.3 mm
4.00 212"

DM 100 3386 mm

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

Position of Drainability

Pure-Flo diaphragm valves may be
installed in vertical or horizontal
lines as required. To optimize drain-
ability in a horizontal line, hash
marks are provided on the casting
and drain dots on the forging to
onent the valve at the proper angle
during installation. This feature
helps assure that the valve is posi-
tioned to optimize drainakility. One
hash mark must be in a plane cut-
ting the vertical centerline of the
pipe.

The slope of process piping must
be designed to provide proper
pitch in order to optimize drain-
ability. Drainahility in a process sys-
tem is ultimately the responsibility
of the systemn designer and/or end
USEr.

Weld Installation

Bio-Tek Valves, 1/4-1/2" (DN 8-15)
and 150 End valves have minimum
1" ({25 mm) cutbacks* and general-
ly do not require tube extensions
for standard TIG orbital welding
equipment.

Pure-Flo valves, 1/2"-6" (DN
15-150) hawve ASME BPE fitting
compatizle outhacks and generally
can be welded without disassembly
using most standard TIG orbital
welding eguipment.®

As an added safety precaution, a
350°F (176°C) tempilstick should be
placed on the body bonnet flange
adjacent to the weld if excessive
heat transfer is expected. The bon-
net area should be kept at or
below 350°F (176°C).

' For Thermoplastic PAS and 950
Bonnets, the bonnet area should
not exceed 300°F {149°C).

wwwiittpureflo.com
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Cy/Ky, Data for Standard 2 Way Valve

e Size Cy /Ky, Ratings for Stainless Steel Pure-Fio Diaphragm Valves

Inch/DM 0.50" 15 (075" 20 | 1.00° 25 (150" 40 |200" 50 |25 &5 [3.00° 80 |4.00= 100

Wopen| C, X | € Ky | G K|l o K |C Klo Ko, K|C K
10 02 005 20 O0O48B| 30 072 % 216 | 12 288B| 20 408 | 30 720 32 768
20 04 010 31 074 60 144 16 384 | 26 6&24| 37 B8B8E | 55 13.20] 70 16.80
30 07 017 | 45 1.08| 80 192 24 3576 | 39 93p| 32 1248| 85 20.40( 130 31.20
40 1.2 029 55 132|100 240| 30 720 | 49 11.76| &5 1360|113 27.60| 200 45.00
50 15 036 60 144|130 3212| 36 B64 | 56 1344 75 1800135 32.40| 265 B3.60
B0 20 048 | 64 1.54| 140 3236| 40 960 | 62 1488| 83 1992|155 37.20| 290 ®9.60
70 24 0358| 68 163 160 384| 44 1056| 66 13.84| 83 2136|165 3960 320 76.80
B0 28 087 | 70 168|170 408| 47 11.28| &9 16.56| 24 2256|170 40.80| 360 86.40
a0 30 072 72 173|180 432| 48 11.52| 70 1&680| 95 2280|175 42.00 385 92.40
100 35 084| 75 180 190 446| 48 11.52| 70 15.80| 25 2280|180 43.20| 400 96.00

Note: O, Valuss sxprecsed in GFM per one psi pressure drop. K, Values expraszed in literssecond per one bar pressure drop.
3. See page 57 for Bio-Tek O, ratings
*C (Ky) for 47 (DN 100} valve full open with Advantage Actuator is 340 (86,36]

Zerostatic Block Body T Flow Reduction
Estimate of Reduction of Cv (Standard 2 Way Valve Baseline)
(% Reduction)

Valve Size BT 05" 05" 0.75" 1" 15" 2"
RN Size DM15 DN15 DM 20 DN 25 DM 40 DM 50
0.5" (DN 15) 15.2 18.0 MA MA Ma MA
0.75" (DN 20) 14.5 17.2 16.2 MA Ma MA
1% (DN 25) 13.8 16.3 15.4 235 Ma MA
1.5 (DN 40) 131 15.5 146 223 255 MA
27 (DN 50) 12.4 14.6 13.8 21.0 241 19.0
2.5" (DN B85) 12.0 14.1 134 203 233 18.4
37 (DN 80} 12.0 14.1 13.4 203 233 18.4
47 (DM 100) 11.6 13.7 12.9 19.7 226 17.8

Motes:
Consider entrance loss (3t vaive inlet) is similar o flow thru Brancn of standand tes.

Example
1.5" {DN40) Zero 5tatic Tee with 3 (DM&0) Run

Approximate 100% open Cv =
48 - (23.3%) (48) =368 Cv

8.84 kv

wiww.ittpurefio.com 3
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Approvals

Pure-Flo diaphragm valves are
available to meet a variety of
industry standards.

—

A

/3 Service

Selection from the following
configurations is necessary to
assure 3A confoermance:

Body:

* 316L stainless steel investment
casting or forging
= Sizes 1/2"-6" (DN15-150).

Interior Polishes:
* 35 uin (,89 gm) - 11 uin (,28 uym)
= Electropolish exterior (optional)

End Connections:
* Quick disconnect end connec-

tions

* Buttweld (16 gauge tubing)

Diaphragms:

= Class | Applications
TM17 PTFE

* Class lll Applications
Grade P Buna N
Grade17 EPDM

Bonnet/Actuator:

* Stainless steel bonnets

* Cast iron bonnets (PVDF coated)
* Ductile iron bonnets (PVDF coat-

ed)

= Finishes per ACI surface inidcator
scale SIS-3

= "W4" Weep holes (4) 3/32" (2,4
mm) dia. holes 90° apart

= Stainless bolts or studs food
grade lubricants

Bonnet internals:

= Stainless steel bushing
* Stainless steel stem
= Stainless steel fingerplate (where

applicable)

* PVDF coated compressor

www.ittpurefio.com 7
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Stainless Steel Valve Bodies

Grade TM17 PTFE and Grade 17 EPDM Diaphragms

This document is confidential property of the MELiSSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4000100293/10/NL/PA




N7

OO

M eégs 4]

MELiISSA Pilot Plant

UrnB

Universitat Autbnoma
deBarcelona
Document Identification : Type Number Issue
Improvements and modifications to HPC1 TN 101.1 0) Page : 41/ 68

Al b immire v e
Loy lram

T Re=H=F s L

R Shoers

Koz,

lasnckior

Iigles

L

Tob o LTSI

ITT RN (R AT sk,
TN R 1L i B
Asalamiiod mEarzoeen

RIS
sy, Himon

Dher B o Towo™

“:5.-"" 10T Il ey

T SO Bl v T

Dzaratiam o e cop ot
Machinery DEscolise ST RL

5 Lomsrnik Mol
LERE R B e AN TN

Harrarring Vi

IS Pere 1" G T
it feesr

Kidum
Lanciasy

Eher
T T

DL R T A

Duzcripllzn e e machine rg or paets:

e N ST AR W TR
AT s Lk n S AT S0 e Trcqci et s e

Plre‘sdasds v T reuihe - Dy e e

ek T e gk,

[T T

L ik ~

Rlba ey e S = SAZE Tl AL I (s | 443
Tigamson - 2vpind

L1 PR N B AT
homnd FooTn o W A

This document is confidential property of the MELiSSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4000100293/10/NL/PA

12




N7

OO

M eégs 4]

MELiISSA Pilot Plant

UrnB

Universitat Autbnoma
de Barcelona
Document Identification : Type Number | Issue
Improvements and modifications to HPC1 TN 101.1 0) Page : 42/ 68
{Vy 17T Industries
Doskrraticn of Goulanity
{ATER]
e o e
b eraages o bt i

[EsT
Tok o I G

Juicriine ot Mo

EMU®LY, Apd 302
1 ooy

ol Ll B guntnie v ke
e -

Lk P T OE

T sy mUr Lo S e R SR Rt e el m i e ok e
IR TR i Y i
=

ST R Al Utk fptem

Euciuaria gn® Lk b

llllll B IO A A T SR F3 I A AL SR PR, LR ST, RS GAEn, LA, TR, ATT,

[T N 1

The v Thswing ctudeod v mmEntsod W 20w hdand R il TP ST

[TETRTI AN SPRPRIE Wy s —

Ty

Aribragins? wpmanErT

ey Lezcne

e E T

3

Crmuk oz o e g | R b ek rat o v By e o ek e

i
T1. TN

CE D

D IL":\\.ﬁu* Do

13

This document is confidential property of the MELiSSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4000100293/10/NL/PA




N
MELISSA MELiSSA Pilot Plant UNB

‘ ) Universitat Autbnoma
deBarcelona

Document Identification : Type Number Issue

Improvements and modifications to HPC1 TN 101.1 0) Page : 43/ 68

Appendix 4: Specifications for nursery components

Get growing with Grostart

It's easy to grow your own. All you need is the right equipment, a little knowledge and of course
time... nature can be relied upon to do the rest.

The Sankey Grostart Propagator is the first step in eating your own vegetables or growing your own
plants. There's nothing like seeing a fully grown plant that you've nurtered from seed take pride of

place in your garden or allotment.

The Grostart Propagator is part of Sankey's extensive range of heated and unheated propagators.
Like all of Sankey's products, it has been designed to be used over and over again. In line with
Sankey's ethical ethos, the Grostart Propagator is made with recycled materials wherever possible.
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PROPAGATION

Propagators, Trays and Accessories

Growing your own fruit and vegetables is practical,
Sun and can provide fresh vegetables and colowr all
year round. With rising food and ficel prices, there’s

never been a better time to grow your vton.

Our range of eco-friendly, recyclable, practical
gardening solutions are ideal, whether yosr
are d professionals or a novice

gardener just starting ous we've got it covered.

1 Nhim Spoce Suving User Bosr & Warbiench W Gurdew Tray
Iz 76 1582
T Wie Waner Bans Snd 1 Varivas Girse Pt W (ireuwrer Prapagesar
y 1056 D10 - 010, 0187, 2350
S‘A“ﬁ‘ 3 Tioisiar Waterrng Can 010814 0116 1 Tasewn Rownd Mg - greew
L 13 ¥ Giropee Si5
i & Berense Trmugh - wndsvonr 2524 18 Bl Trongh - green
GNW“““ 1484 * Gunde Sieve
u‘ 8 Ecover Cowpanr Biv 121
48y

Tek: +44 (011158277335 Email:inforsankey.co.uk

Latest news

B Geen

___ Grostart Propagator

Wises | 20 wi750103
Wiss9 | I8e2uid

Growarm 100 Propagator

W G

e

Wis9r | Bediuts | 1

Wiso0 | 5292023

Wisos | w2y | 42 6 - Coniy e

W Green
Plantmaster 2000 Propagator

[

W0l 57w3Mul5 l
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Categories: » Propagation Products » Propagators
Other views: Growarm 300

An 18 watt heated propagator complete
with starter kit. [deal for growing your
owin seeds, cuttings and vegetahles
which require a higher and/or constant
climate.

« Provides controlled heat for growing
seeds and cuttings

« Rigid clear top

= Adjustable ventilation to contral air
flow

« 3 metre cable and 13 amp fitted plug

kit Includes:

=3 x22cm seed trays
= Capillary matting

= 5w 9cm flower pots

Growarm 300 - Product Details = Instruction booklet
Colour  Praduct  Barcode Suffix @Dia  Height  Length  Width  Qty per Product Code:

Code Quter 1599

1800 10081 24 52 42 28 Product Area

Heated Propagators
* 1599 10081 L52cm  26em  42cm 1 Main Cat
» Propagation Products

Sub Cat
» Propagators

Material:

Top - General Purpose
Polypropylene Base - High Impact
Polystyrene

Colours in this range:
@& Green
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Appendix 5: Air baffles for upper louvers experimental results

1. VELOCITY MAPPING OF BAFFLE PANELS CONFIGURATIONS

In order to verify the impact of both baffles and louvers configurations into the air distribution,
MPP decided to perform some tests to compare the results. There are three different baffle panels
holes size to distribute the air, the L = large size, the M= medium size and the S = small size .The
velocity mapping test used the Accu-track system ( data acquisition system) to measure the air
velocity, the humidity and the temperature inside the HPC1 chamber. The disposition of the
probes in the tray is shown in the following drawing (Fig 1.1). The test was performed using the
plexi-glass louvers (“RM plexi”) configuration.
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| |
‘ 330mm ‘
| 330mm
‘
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Jﬁ H33 T @
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E
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HIGH
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] — E
03 - it em =
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= > g
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S f | f N
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by date by
125mm _
3g5mm e B e
. MEL[SSA
-
scale | 11 M.P.P HPC1 air flow test
780mm e
| 6@ ode Air flow proves disposition on HPC1 ]

1.1.- ANGSTROM CONFIGURATION:

The ANGSTROM original configuration followed the next sequence of baffle panels
distribution , starting in the airlock A: L-M-S-S-S-M-L-L-L

Results: To have a better vision of the air distribution, the graph is divided in two, high
probes configuration results (Fig 1.2), and low probes configuration results (Fig 1.3).
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Air Velocity (m/s)
o o
iy (o2}
o o

o
N
o

0,00

Angstrom baffle configuration with RM plexi

(probes near louver height - Scan 1)

—o— AH33
—— AHG6

e

5 10 15

Tray Position

Fig 1.2

Angstrom baffle configuration with RM plexi
(probes above trays - Scan 2)

20

5 10 15

Tray Position

20

Fig 1.3
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1.2.- MPP CONFIGURATION:

The MPP configuration follow the next sequence of baffle panels distribution , starting in the
airlock A: L-S-M-L-S-L-M-S-L

Results: To have a better vision of the air distribution the graph is divided in two, high probes
configuration (Fig 1.4), and low probes configuration (Fig 1.5).

MPP baffle configuration with RM plexi
(probes near louver height - Scan 4)

1,20

—e— MH33
—— MHG66

s
o
o

o
(0]
o

gg
>
gf:>
ped

o
[N
o

0,00 \ ‘ ‘
0 5 10 15 20

Tray Position

Fig 1.4
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MPP baffle configuration with RM plexi
(probes above trays - Scan 3)

1,20
ML33
1.00 MLG66
—%—ML52a
o 0.80 —e—ML52b
£
2
8 0,60 A
K
>
o N b L‘\'—‘\Q»RA‘\T
020 M/ A
0,00 ‘ ‘ ‘

0 5 10 15 20

Tray Position

Fig 1.5
13- CONCLUSIONS:

The impact of the different baffle configuration is not so strong on the dynamics of the
airflow inside the HPC1 chamber. Both high probes disposition test (near louvers height)
provide very similar results of air flow at the high level, but there are slight differences
in the lower probes disposition (probes above the trays) test results.

The Angstrom configuration is a little bit more efficient, and have a more homogenous
distribution of the air flow in the lower position. It is decided to select the Angstrom
configuration attending the results.
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2.-VELOCITY MAPPING TO VERIFY THE PLASTIC SHEETS IMPACT

In order to verify the impact of the plastic sheet disposition (used to cover the trays in order
to decrease the proliferation of algae) into the air distribution, MPP decided to perform some
test to compare the results. This test was performed using the same probes disposition and the
same Accu-track system used in the previous test.

The test was performed using the plexi-glass louvers configuration, and the MPP baffle
configuration.

2.1.- TEST WITHOUT PLASTIC SHEETS:
The test was performed without any plastic sheet. The space between the trays is free and the
airflow pass through the space going directly to the HPC1 bottom part.
Results: To have a better vision of the air distribution, the graph is divided in two, results of
high configuration of probes (Fig 2.1), and results of low configuration of probes (Fig 2.2).

1,20

Air Velocity (m/s)
o o o =
N (2] [0} o
o o o o

o
N
o

0,00

MPP baffle configuration with RM plexi
(probes near louver height - Scan 4)
—e— MH33
—m— MH66
A " ,»
5 10 15 20
Tray Position

Fig 2.1
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MPP baffle configuration with RM plexi
(probes above trays - Scan 3)
1,20
ML33
1,00 ML66
—¥%— ML52a
0.80 —e—ML52b

Air Velocity (m/s)
o
(2]
o

o o
N N
o o
|

é

0,00

Tray Position

Fig 2.2

2.2- TEST USING PLASTIC SHEETS:
The test was performed using the nominal MPP disposition of the plastic sheets. The MPP
plastic sheets disposition covers almost completely the supposed free space that is necessary
between the trays. Using this plastic disposition, the air is forced to both ends of the HPCL.

20

Results: To have a better vision of the air distribution the graph is divide in two, high
configuration of probes (Fig 2.3), and low configuration of probes (Fig 2.4).
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MPP baffles configuration with Plastic film and RM plexi
(probes near louver height - Scan 5)
1,20
A —e— WHa33P
1,00 /\ —m— MH66P
©0,80 / L
: \
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0,00 ‘ : :
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Tray Position
Fig 2.3.
MPP baffle configuration with Plastic film and RM plexi
(probes above trays - Scan 6)
1,20
ML33P
1,00 ML66P
—¥—ML52aP
© 0,80 —e— ML52bP
E
2 0,60 —
[&]
S
|4
0,20
0,00 ‘ : :
0 5 10 15 20
Tray Position

Fig 2.4.
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2.3.- CONCLUSIONS:

The plastic disposition directly affects the distribution of air flow inside HPC1 ; comparing
the results it is very obvious that the free space between the trays it is necessary to have a
suction flow between every tray junction, if these spaces are blocked by the plastic sheet, the
dynamics of air flow inside the chamber changes completely, and the air flow average
increases very much. The air flow at the low level of the plants increases to almost double
using the plastic sheet covering the free space.

3.-VELOCITY MAPPING TO VERIFY LOUVERS CONFIGURATION

In order to verify the impact of the different louver configurations into the air distribution,
MPP decided to perform some tests to compare the results. The baffle configuration selected
for the test was the original one provide by Angstrom , and the test was performed without
plastic sheets on the trays. This test was performed using the same probes disposition and the
same Accu-track system used in the previous tests.

3.1.- TEST USING ORIGINAL ANGSTROM LOUVERS CONFIGURATION:

The test was done mounting the original white louvers supplied by Angstrom Engineering
trying to reproduce the same configuration that arrived to MPP.

Results: To have a better vision of the air distribution, the graph is divided in two, high
configuration of probes (Fig 3.1), and low configuration of probes (Fig 3.2).

Angstrom baffles with Angstrom louvers
(probes near louver height - Scan 7)

1,20

—o— MH33P
—— MHG66P
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§<“/

Air Velocity (m/s)

0,20 L

0,00 \ ‘ ‘
0 5 10 15 20

Tray Position
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Fig 3.1
Angstrom baffles with Angstrom louvers
(probes above trays - Scan 8)
1,20
ML33P
1,00 ML66P
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()
>
=0,40
) w 2 L
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0,00 ‘ ‘ :
0 5 10 15 20
Tray Position

Fig 3.2

3.2.- TEST USING PLASTIC SHEETS WITH HOLES SIMULATING THE PLEXI-GLASS

LOUVERS CONFIGURATION INTO THE GRIDS 5 AND 6:

To solve momentarily the big flow into the grids 5 and 6, MPP manufactured Plexi-glass
perforated louvers to reduce the flow. This provisional louvers were not used in this test, but
in order to verify the efficiency of the change, analogue plastic sheet louvers like the Plexi-
glass louvers were manufactured for the test, and mounted in the back of the original grid,

inside the plenum.

Results: To have a better vision of the air distribution the graph is divide in two, high probes

configuration (Fig 3.3), and low probes configuration (Fig 3.4).
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Angstrom bafles with 2 perforated louver additions
(probes near louver height - Scan 11)
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Tray Position
Fig 3.3
Angstrom baffles with 2 perforated louver addditions
(probes above trays - Scan 10)
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Fig 3.4
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3.3.- TEST USING THE NEW METAL LOUVERS MOUNTED INTO THE ORIGINAL
GRID CONFIGURATION INTO THE GRIDS 5 AND 6:

After the verification of efficiency of the provisional plastic perforate louvers, MPP decided
to make a rigid metal perforated louver to be installed in the back of the original Angstrom
grids.

Results: To have a better vision of the air distribution the graph is divide in two, high probes
results fig 3.5, and low probes results fig 3.6.

Angstrom baffles with 2 perforated metal louver additions
(probes near louver height - Scan 14)
1,20
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Fig 3.5
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Angstrom baffles with 2 perforate metal louver addditions
(probes above trays - Scan 15)
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3.4.- CONCLUSIONS:

Fig 3.6

The original Angstrom configuration using only the white grid,demonstrated a very high
laminar air flow between trays 10 and 15 that could have contributed to the yellow colour of
the plants in these trays, that appeared in the previous grow test. The new louvers, plastic and
metal, produced the effect inside the plenum of providing a better distribution of the air in all
the grids, also in the plenum. This better distribution of the air flow through the grids had a
very good impact on the dynamics of air flow movement inside the HPC1 growing area.
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Appendix 6: Sherpa Engineering report on maintenance interventions in the MPP

N unBe
MEL[{SSA el
H H niversitat Autonoma
CS MELIiISSA Pilot Plant oo
Document Identification : Type - Number Issue
Report on Maintenance Interventions in the
MPP MPP-REP-11-0002 0
MPP-REP-11-0002(0)_Report on Maintenance Interventions in the MPP
Companyname: SHERPA
Period considered : 1/10/2010 - 30/9/2011
Items on which maintenance was performed : control software (SHERPA), control hardware and HMI softare (NTE-SENER), process equipment (CIFA)
Type of
# Date Compartment Description of the maintenance intervention and comments Status
maintenance
ew tuning parameters g controller
27 | 2010-10-22 HPC1 c JUSTIFICATION closed
New position of the CO2 analyzer input.
Stop the CO2 injection in case of air lock opening
28 | 2010-10-22 HPC1 C JUSTIFICATION: closed
safety for CO2 injection (in automatic mode)
Co2:
add another variable (OPC recording) which calculates the total volume injected (integrator block)
with the mass flow meter reading value. The goal is to monitor the gap between both variables, then
29 | 2011-01-24 HPCL ¢ to choose t'he definitive one. o dloead
- Add a variable for the calculation in “mol”.
JUSTIFICATION:
implementation of the added hardware (metering pump for nutrient solution control and
optimization of the injection calculation (pH/EC/CO2)
CO2:
30 | 2011-01-24 HPC1 c Add a variable for the calculation in “mol”. dissed
JUSTIFICATION:
Idem than above
NUTRIENT:
Two Metring pumps are added (ON/OFF signal).
31 | 2011-01-24 HPC1 C JUSTIFICATION: closed
Idem than above
NUTRIENT:
As the pumps will not have exactly the same injection, Sherpa needs to add a separated tag for the
calculation of the injected volume.
32 | 2011-01-24 HPC1 C This calculation will be done in automatic and manual mode. closed
In manual mode, we keep the opening injection time.
JUSTIFICATION:
Idem than above
pH:
Add a conversion from opening time to ml. UAB has to send the conversion law to Sherpa.
The Conversion variable needs to be configurable and recorded by the HMI.
33 | 2011-01-24 HPC1 C The calculation will be done in automatic and manual mode. closed
In manual mode, we keep the opening injection time.
JUSTIFICATION:
Idem than above
List of keywords for each field
Type of 5
Date Compartment Description of the maintenance intervention and comments Status
maintenance
c1 C closed
c2 P open
c
Cda
HPC1
cs
MPP facilities
MPP utilities

MPP shared equipment
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N2 UNnB

M ET"SDS ﬂ H H Universitat Autbnoma
S MELiISSA Pilot Plant

de Barcelona

Document Identification : Type - Number Issue
Report on Maintenance Interventions in the
MPP MPP-REP-11-0002 0

MPP-REP-11-0002(0)_Report on Maintenance Interventions in the MPP
Companyname: SHERPA
Period considered : 1/10/2010 - 30/9/2011

Items on which maintenance was performed : control software (SHERPA), control hardware and HMI softare (NTE-SENER), process equipment (CIFA)

Type of

# Date Compartment Description of the maintenance intervention and comments Status

When the condensate pump is running a timer starts. If the LSL_4010_01 is not set after 6min 05s a
pulse is send to reset the pump GP_4010_01

34 | 2011-03-09 HPC1 C JUSTIFICATION: closed
As the LSL_4010_02 is not working well, a safety is implemented to stop the pump after 6 minutes and
S seconds

The valve is locked if LSL signal is triggered. The calculation of the injected solution doesn't increased.
JUSTIFICATION:

It was decided previously not to stop the pH injection (ACID and BASE) in case of LSL signal.

35 | 2011-06-20 HPC1 C This decision was taken due to the position of the LSL (middle of the vessel). closed
The problem is:

the controller continues to open the valve thus the calculation of the solution injected continues to
increase.

Solution A and B can only be injected together. It means that the EC injection is stop if one of the LSL
signal is triggered.

JUSTIFICATION:

The injection of solution A was not stopped when LSL of solution B was empty and vice versa.

36 | 2011-06-20 HPC1 c closed

The integrator block is reset when the value reaches 1000000, then the calculated value is added to
the total value. At the same time (same PLC cycle) the Integrator block is reset. It prevents to reach
very high number at the integrator block output.

37 | 2011-07-25 HPC1 C JUSTIFICATION: closed
The calculation of the CO2 injection stops when the calculated value reaches a too high number. For
information, this block calculates the volume injected in ml/min then the value is converted in Litre.
That why the output value of the integrator block could increase a lot.

Re-create the old tags named :
CL4107_Base_Opening_Time (PLC @:400186)
CL4107_Acid_Opening_Time (PLC @:40018_)

38 | 2011-07-29 HPC1 C closed
JUSTIFICATION:
UAB (Richard Cote) wants to have the value which permits to calculate the injection in ml of the acid
and base solution.
Safety for Door C open reconnected (ZZ_4101_01). If open, it prevents to inject CO2
Thresholds changed
FT_4106_01_LIM_LL 3L/mn (previously 6)
FT_4106_01_LIM_L 8L/mn (No change)
FT_4106_01_LIM_H 20 L/mn (previously 15)
20 | 2011-08-02 — ¢ FT_4106__01_LIM_HH 25 L/mn (previously 17) P
Offsets adjustment
pH offset changed from 0.8 to 0.92
EC offset changed from 0.26 to 0.30
JUSTIFICATION:
Door safety sensor is repaired , threshold changes (ask by RC) and offset reconsideration after new
calibration test.
List of keywords for each field
Type of it o - :
Date Compartment N Description of the maintenance intervention and comments Status
maintenance
C1 C closed
c2 P open
c3
C4a
HPC1
cs
MPP facilities
MPP utilities

MPP shared equipment
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Appendix 7: NTE’s report on maintenance interventions in the MPP

UNnB

M G L s s ﬂ H H Universitat Autbonoma
< MELIiISSA Pilot Plant A
Document Identification : Type - Number Tssue
Report on Mamtenance Interventions m the
MPP MPP-REP-11-0002 0
MPP-REP-11-0002{0)_Report on Maintenance Interventions in the MPP
Company name: NTE-SENER
Period considered : 1/10/2010 - 30/9/2011
Items on which maintenance was performed : control software (SHERPA), control hardware and HMI softare (NTE-SENER), process equipment (CIFA)
Type of _— : : :
# Date Compartment . Description of the maintenance intervention and comments Status
maintenance
Chamber optimization and added tags. The loops involved in the modifications were the injection of
CO2, the nutrients addition and the acid/base addition. The CO2 injection control PID was modified by
sherpa to optimize the injecion volume and the response time. The nutrients addition and the acid/base
3 05-01-11 HPC1 C addition had new Opening time variables ( CL4108 SOLA_OP_time, closed
CL4108 SOLB_OP_time,CL4107 _ACID_OP_time,CL4107 BASE OP_time), these variablesare used to
quantified the add volumne. The acid/base addition have new variables to fill the flow factor necessary
to the internal PLC volume calculations.
5 21-01-11 HPCL c inversion between the base and the acid flow facltor“ The old ver;wgn had a mistake and the acid/base cosed
flow factors were ininversed positions.
calibration factor of the Nutrient solution & problem concerning the variable “CL4108_SolB_OP_Time".
The nutrient solution A/B addition have a new variables to fill the flow factor necessary to the internal
6 24-01-11 HPC1 C losed
PLC volume calculations. The variable CL4108 SolB OP_time had a adress problem, now the adress is close
correct.
problem on the time defined by the operator (CL4108_SolB_OP_Time), the variable was impossible to
7 26-01-11 HPC1 C verify by the HMI. NTE included the variable in the comunication data base to allow the verification of | closed
the valuesin the HMI.
another intervention was executed in CIVbh-HPC1 compartment on 27-28/07/2011.
The following tags were added to the HPC1 Group of the Historical Assign:
- CL4107 Base Injection
- CL4107 Acid Injection
- CL4107_Base_Calibration
- CL4107_Acid_Calibration
- CL4108 SolA_Injection
15 | 28-07-11 HPC1 - - losed
- CL4108 _SolB_Injection close
- CL4108 SolA calibration
- CL4108 SolB calibration
-ClL4113 CO2 injected in_mol
-CL4110 Condensate_TotalVolume (400250)
-CL4108_SOLA_OP_TIME (400231)
-CL4108_SOLB_OP_TIME (400390)
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UNB

M G L s s ﬂ H H Universitat Autbonoma
< MELIiISSA Pilot Plant A
Document Identification : Type - Number Tssue
Report on Mamtenance Interventions m the
MPP MPP-REP-11-0002 0
MPP-REP-11-0002{0)_Report on Maintenance Interventions in the MPP
Company name: NTE-SENER
Period considered : 1/10/2010 - 30/9/2011
Items on which maintenance was performed : control software (SHERPA), control hardware and HMI softare (NTE-SENER), process equipment (CIFA)
Type of - ; : :
# Date Compartment ) Description of the maintenance intervention and comments Status
maintenance
1 | 11-10-10 c1 C Bioreactor pressure threshold changes closed
Chamber optimization and added tags. The loops invelved in the modifications were the injection of
CO2, the nutrients addition and the acid/base addition. The CO2 injection control PID was modified by
sherpato optimize the injecion volume and the response time. The nutrients addition and the acid/base
3 05-01-11 HPC1 C addition had new Opening time variables ( CL4108 SOLA OP_time, closed
CL4108 SOLB OP time,CL4107 ACID OP_time,CL4107 BASE OP time), these variablesare usedto
quantified the add volumne. The acid/base addition have new variables to fill the flow factor necessary
to the internal PLC volume calculations.
5 21-01-11 HPC1 c inversion between the base and the acid flow fac.tor“ The old veréi?n had a mistake and the acid/base cosed
flow factors were ininversed positions.
calibration factor of the Nutrient solution & problem concerning the variable “CL4108 SolB OP Time".
The nutrient solution A/B addition have a new variables tofill the flow factor necessary to the internal
6 24-01-11 HPC1 C losed
PLC volume calculations. The variable CL4108 SolB OP_time had a adress problem, now the adress is close
correct.
problem on the time defined by the operator (CL4108_SolB_OP_Time), the variable was impossible to
7 26-01-11 HPC1 C verify by the HMI. NTE included the variable in the comunication data base to allow the verification of | closed
the valuesin the HMI.
another intervention was executed in CIVh-HPC1 compartment on 27-28/07/2011.
The following tags were added to the HPC1 Group of the Historical Assign:
- CL4107_Base_lnjection
- CL4107_Acid_Injection
- CL4107 Base Calibration
- CL4107 Acid Calibration
- CL4108 SolA Injection
15 | 28-07-11 HPC1 - - losed
- CL4108_Sal8._Injection cose
- CL4108 SolA_calibration
- CL4108_SolB_calibration
- Cl4113 CO2 injected_in_mol
-CL4110 Condensate TotalVolume (400250)
-CL4108 SOLA_OP_TIME (400231)
-CL4108 SOLB OP_TIME (400390)
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Appendix 8: Velocity measurement on MAY 2010 Angstrom original grids
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Appendix 9: Velocity measurement on JUN 2010 new provisional grids in the E and F position
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Appendix 10: CIFA’s report on maintenance interventions in the MPP

UNB

M E l s s ﬂ = = Universitat Autbnoma
P MELIiISSA Pilot Plant A
Document Identification : Type - Number Issue
Report on Mamtenance Interventions m the
MFP MPP-REP-11-0002 0
MPP-REP-11-0002(0)_Report on Maintenance Interventions in the MPP
Company name : CIFA
Period considered : 1/10/2010- 30/9/2011
Items an which maintenance was performed : control saftware {SHERPA), control hardware and HMI softare (NTE-SENER), process equipment {CIFA)
h Type of = |
# Date Compartment maintenanc Description of the maintenance intervention and comments Status
- - K e |+ - -
8 20-07-10 HPC1 C Modificatins air conduction closed
9 25-11-10 HPC1 C Install solenaid valves far acid and base closed
10 13-12-10 HPC1 C Supports pumps closed
12 02-02-11 HPC1 C Door fittings closed
14 | 03-03-11 HPC1 P Solenoid valves for stock closed
15 23-03-11 HPC1 C Reparir pump closed
19 25-03-11 HPC1 P Install emergeny stop closed
20 14-04-11 HPC1 P Supports closed
21 14-04-11 HPC1 P Install gas collector closed
34 08-09-11 HPC1 P Identifiers for trays closed
36 30-09-11 HPC1 C EPDM connections caps closed
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Appendix 11: Global summary of maintenance interventions in the HPC1

MEL|SSA
e

MELiISSA Pilot Plant

UnB

Universitat Autbnoma
de Barcelona

Docunent Identification : Type - Number Izsue
Report on Maintenance Interventions in the MPP MPP-REP-11-0002 0
Report on Maintenance Interventions in the MPP for HPC1 (2010-2011)
Companyname : SHERPA, NTE and CIFA
Period considered : 1/10/2010 - 30/9/2011
Items on which maintenance was performed : control software {SHERPA), control hardware and HMI softare {NTE-SENER], process equipment {CIFA)
Type of
8 Date Compartment | Subcontractor | maintenance |Description of the maintenance intervention and comments Status
1
1 20-07-10 HPC1 CIFA C Modificatins air conduction closed
MNews tuning parameters of the CO2 contraller
2 | 22/10/2010 HPCl SHERPA c JUSTIFICATION: closed
MNew position of the COZ analyzer input
Stop the CO2injection in case of air lock opening
3 |22/10/2010 HPC1 SHERPA C JUSTIFICATION: closed
safety for CO2injection{in automatic mode]
4 25-11-10 HPC1 CIFA C Install solenoid valves for acid and bases closed
5 13-12-10 HPC1 CIFA C Supports pumps closed
Chamber optimization and added tags. The loops involved in the modifications were the
injection of CO2, the nutrients addition and the acid/base addition. The CO2 injection control
PID was modified by sherpato optimize the injecion volume and the response time. The
6 05-01-11 HWpPel NTE c nutrients addition and the acid/base addition had new Opening time variables ( cosed
CL4108_SOLA_OP_time,
CLA108_SOLB_OP_time,CL4107_ACID_OP_time,CL4107_BASE_OP_time), these variables are
used to quantified the add volumne. The acid/base addition have new variables to fill the
flow factor necessary to the internal PLCvolume calculations.
inversion between the base and the acid flow factor. The old version had a mistake and the
7 21-01-11 HPC1 NTE C closed
acid/base flow factors were in inversed positions.
cox:
add another variable {OPC recording) which calculates the total volume injected (integrator
block) with the mass flow meter reading value. The goal is to monitor the gap between both
g | 20/01/2011 HPCl SHERPA c variables, t.hen to choose the definitive one. dosed
- Add avariable for the calculation in “mol”.
JUSTIFICATION:
implementation of the added hardware {metering pump for nutrient solution control and
ization of the injection calculation {pH/EC/CO2)
Add avariable for the calculation in “mol”.
9 | 24/01/2011 HPC1 SHERPA C closed
JUSTIFICATION:
ldem than above
NUTRIENT:
Two Metring pumps are added {ON/QFF signal).
10 | 24/01/2011 HPC1 SHERPA C closed
JUSTIFICATION:
Idem than above
NUTRIENT:
As the pumps will not have exactly the same injection, Sherpa needs to add a separated tag
for the calculation of the injected volume.
11 | 24/01/2011 HPC1 SHERPA C This calculation will be done inautomatic and manual mode. closed
In manual mode, we keep the openinginjection time.
JUSTIFICATION:
ldem than above
pH:
Add a conversion from opening time to ml. UAB has to send the conversion law to Sherpa.
The Conversion variable needs to be configurable and recorded by the HMI.
12 | 24/01/2011 HPC1 SHERPA C The calculation will be done in automatic and manual mode. closed
In manual mode, we keepthe openinginjection time.
JUSTIFICATION:
ldem than above
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13

24-01-11

HPC1

NTE

calibration factor of the Nutrient solution & problem concerning the variable
“CL4108_SolB_OP_Time”. The nutrient solution A/B addition have a new variables to fill the
flow factor necessary to the internal PLC volume calculations. The variable
CL4108_SolB_OP_time had a adress problem, now the adress is correct.

closed

14

26-01-11

HPC1

NTE

problem on the time defined by the operator (CL4108_SolB_OP_Time), the variable was
impossible to verify by the HMI. NTE included the variable in the comunication data base to
allow the verification of the values in the HMI.

closed

15

02-02-11

HPC1

CIFA

Door fittings

closed

16

03-03-11

HPC1

CIFA

Solenoid valves for stock

closed

17

09/03/2011

HPC1

SHERPA

When the condensate pump is running a timer starts. If the LSL_4010_01 is not set after 6min
05s a pulse is send to reset the pump GP_4010_01

JUSTIFICATION:

As the LSL_4010_02 is not working well, a safety is implemented to stop the pump after 6
minutes and 5 seconds

closed

18

23-03-11

HPC1

CIFA

Reparir pump

closed

19

25-03-11

HPC1

CIFA

Install emergeny stop

closed

20

14-04-11

HPC1

CIFA

Supports

closed

21

14-04-11

HPC1

CIFA

w|(o|o|O

Install gas collector

closed

22

20/06/2011

HPC1

SHERPA

The valve is locked if LSLsignal is triggered. The calculation of the injected solution doesn't
increased.

JUSTIFICATION:

It was decided previously not to stop the pH injection (ACID and BASE) in case of LSLsignal.
This decision was taken due to the position of the LSL (middle of the vessel).

The problemis:

the controller continues to open the valve thus the calculation of the solution injected
continues to increase.

closed

23

20/06/2011

HPC1

SHERPA

Solution A and B can only be injected together. It means that the EC injection is stop if one of
the LSLsignal is triggered.

JUSTIFICATION:

The injection of solution A was not stopped when LSL of solution B was empty and vice versa.

closed

24

25/07/2011

HPC1

SHERPA

The integrator block is reset when the value reaches 1000000, then the calculated value is
added to the total value. At the same time (same PLC cycle) the Integrator block is reset. It
prevents to reach very high number at the integrator block output.

JUSTIFICATION:

The calculation of the CO2 injection stops when the calculated value reaches a too high
number. For information, this block calculates the volume injected in ml/min then the value is
converted in Litre. That why the output value of the integrator block could increase a lot.

closed

25

28-07-11

HPC1

NTE

another intervention was executed in CIVb-HPC1 compartment on 27-28/07/2011.
The following tags were added to the HPC1 Group of the Historical Assign:
- CL4107_Base_Injection
- CL4107_Acid_lInjection
- CL4107_Base_Calibration
- CL4107_Acid_Calibration
- CL4108_SolA_Injection
- CL4108_SolB_lInjection
- CL4108_SolA_calibration
- CL4108_SolB_calibration
- CL4113_CO2_injected_in_mol
-CL4110_Condensate_TotalVolume (400250)
-CL4108_SOLA_OP_TIME (400231)
-CL4108_SOLB_OP_TIME (400390)

closed

26

29/07/2011

HPC1

Re-create the old tags named :

CL4107_Base_Opening_Time (PLC @:400186)

CL4107_Acid_Opening_Time (PLC @:40018_)

JUSTIFICATION:

UAB (Richard Cote) wants to have the value which permits to calculate the injection in ml of
the acid and base solution.

closed
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27 | 02/08/2011 HPC1

SHERPA

Safety for Door C open reconnected (ZZ_4101_01). If open, it prevents to inject CO2
Thresholds changed

FT_4106_01_LIM_LL 3L/mn (previously 6)

FT_4106_01_LIM_L 8L/mn (No change)

FT_4106_01_LIM_H 20L/mn (previously 15)

FT_4106_01_LIM_HH 25L/mn (previously 17)
Offsets adjustment

pH offset changed from 0.8 to 0.92

EC offset changed from 0.26 to 0.30
JUSTIFICATION:
Door safety sensor is repaired, threshold changes (ask by RC) and offset reconsideration after
new calibration test.

closed

28 | 08-09-11 HPC1

CIFA

P Identifiers for trays closed

29 [ 30-09-11 HPC1

CIFA

EPDM connections caps closed

(1) corrective : C - in case of repair/modification after a reported incidence or non conformance ; preventive : P - in case of anticipation of some tasks as per the maintenance plan

or as per requested by MPP
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