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1. Scope

This document reports the results and conclusions from the lettuce batch cultures carried out with
20 days of duration in the HPC1 in order to validate the reproducibility of the culture conditions in
the chamber. These cultures followed a previous culture campaign of 38 days duration (reported in
RD1) performed in the frame of the previous contract COO6.

2. Reference and applicable documents

2.1 Applicable documents

AD1 19071/05/NL/CP Memorandum of Understanding between MELiISSA Partners
AD2  COO09: HPCL1 characterization phase in the MELiISSA Pilot Plant

AD3 TN 101.2: Protocol for batch culture experiments in the HPC1 of the MPP

AD4 TN 96.3 "Test Protocols and procedures for lettuce cultivation.”

AD5 TN 96.4: "Sampling and analysis Protocols and Procedures for biomass, nutrient solution
and gas phase.”

2.2 Reference documents

RD1 TN 96.12: Cultivation as-run procedures, test results and final test report
RD2 Hanford et al (2006) Exploration life support baseline values and assumptions document.
NASA Contract Report

RD3 Massot, A. (2007) Engineering Photosynthetic Systems For Bioregenerative Life
Support. PhD Thesis.Universitat Autonoma de Barcelona

RD4  Waters et al (2002) Dynamic modeling of the higher plant chamber as a component of
bioregenerative life support systems. PhD Thesis. University of Guelph, Canada
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Acronyms/Definitions
MELISSA Micro Ecological Life Support System Alternative
MPP-CCL MELIiSSA Pilot Plant — Claude Chipaux Laboratory
HPC Higher Plant Chamber
CO0O Call-Off-Order
IDCG Integrated Daily Carbon Gain
NCER Net Carbon Exchange Rate
UPC Universitat Politecnica de Catalunya
OP Operating Procedure

3. Testing facility contacts

3.1 Prime testing facility

3.1.1 Name of the testing facility

MELISSA Pilot Plant — Claude Chipaux Laboratory

3.1.2 Address of the testing facility

Departament d’Enginyeria Quimica
Escola d’Enginyeria (EE)
Universitat Autbnoma de Barcelona
Bellaterra Campus, Barcelona
Spain

3.1.3 Contact for technical information

Enrique Peiro

MPP — CCL Technical Manager

Phone Number: 0034935818172 and 0034 935868101
Email: Enrigue.peiro@uab.cat

3.2 Subcontractors

3.2.1 Name of subcontractor
Controlled Environment Systems Research Facility
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3.2.2 Address of the subcontractor
School of Environmental Sciences

University of Guelph
Guelph, Ontario
Canada

4. Customer contacts

4.1 Name of the Customer

European Space Agency

4.2 Address of the Customer

European Space Agency
D/TEC-MCT
P.0.Box 299, 2200 AG Noordwijk, The Netherlands

4.3 Contact person for the Customer

Brigitte Lamaze-Lefebvre
ESA Focal Point for the MPP-CCL

5. Test items

5.1 Short description of the test item

The first Higher Plant Chamber was installed into the MELISSA Pilot Plant facility at Universitat
Autonoma de Barcelona in the frame of the contract COO6. The main contributions expected by
integration of this photosynthetic compartment into the MELiISSA loop were oxygen, water,
vegetable food production and CO, consumption. Production characteristics of lettuce Lactuca
sativa L. (cv. Grand Rapids), as a MELISSA candidate crop, were investigated in that work in the
first crop experiments in the MELiISSA Pilot Plant facility. The plants were grown in batch culture
and totalled 100 plants with a growing area 5 m long and 1 m wide in a sealed controlled
environment. It was shown that after 38 days of lettuce cultivation in the chamber a good
productivity was obtained, but accumulation of oxygen in the chamber, which required purging of
the chamber, and decrease in the food value of the plants were observed. Reducing the duration of
the tests to 20 days allowed uninterrupted test without opening the system and also allowed
estimation of the crop’s carbon balance. Several replicates of the experiments were carried out and
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results of productivity, tissue composition, nutrient uptake and canopy photosynthesis of lettuce
regardless of test duration are discussed.

6. Implemented test sequence

6.1 Objectives of the tests

Taking into account the results of the preliminary tests already performed in HPC1, and the
corresponding protocols and procedures (i.e. including for sampling and analysis), a series of 2-3
replicate experiments of batch culture of lettuce in the HPC1 was performed, with the aim to
optimize experimental variables, such as illumination, liquid medium feeding and circulation, air
flow-rates and their distribution and assure culture homogeneity (See AD2).

6.2 Actual schedule of the tests

First 20 days Test: 04.01.10 — 01.02.10
Second 20 days Test: 01.03.10 — 01.04.10
Third 20 days Test: 12.05.10 — 11.06.10
Fourth 20 days Test: 27.06.10 — 23.07.10

6.3 Implemented test sequence
For all the batch culture experiment replicates, the sequence was as follows:

e Phase 1 : Cleaning of the chamber, air handling unit and liquid loop and preparation of the
culture campaign

e Phase 2 : Seedlings phase from planting to 8 days growth

e Phase 3 : Maturity phase inside the chamber, from day 8 till day 28 and harvesting

See AD3 for further details on each phase.
7. Implemented data collection plan

7.1 Implemented analysis/measurement plan (both on-line and off-line)

The following files were generated:

- First test: HPC1 28 days test — phase 1-01012010.csv / HPC1 28 days test — phase 2-
01012010.csv HPC1 28 days test — phase 3-01012010.csv
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Second test: HPC1 28 days test — phase 1-01032010.csv / HPC1 28 days test — phase 2-
01032010.csv HPC1 28 days test — phase 3-01032010.csv

Third test: HPC1 28 days test — phase 1-09052010.csv / HPC1 28 days test — phase 2-
09052010.csv HPC1 28 days test — phase 3-09052010.csv

Fourth test: HPC1 28 days test — phase 1-24062010.csv / HPC1 28 days test — phase 2-
24062010.csv HPC1 28 days test — phase 3-24062010.csv

The dates of the files were the corresponding to the start of each phase of each test, according
to the sequence described in Section 6.2 of this TN.

The files mentioned above were created as CSV text files by the HMI system and then
translated into excel files for off-line analysis of process data.

Calibration of instruments (see in Annex 2 the as-run procedures and, in particular,
appendix 2 of the record corresponding to each test):

pH and EC electrodes were calibrated at the beginning of each test using standard buffer
solutions

Gas analyser had been calibrated for the Functional tests (23.07.09)

PAR sensors were calibrated during the mapping (by UPC, 30.06.10)

For the rest of sensors, only the manufacturer’s certificates were available.

Deviations and non conformances (see in Annex 2 the as-run procedures and, in particular,
Appendix 3 of the record corresponding to each test): as explained in Section 9.3, the main
deviation was that the validity period for instruments calibration had not been defined, so
that most of the instruments only had the manufacturer’s calibration certificate.

7.2 Implemented sampling techniques :

For sampling purposes, the procedures described in AD5 were followed. Also when applicable, the
procedures established by the external laboratories in charge of specific analysis were as well
followed (elemental composition, minerals).

Sampling date and identification was performed in agreement with the MPP applicable procedures,
and including always the date, the part of the crop (shoots/roots), the tray and the single crop when
applicable. Also when applicable, according to the procedures of the external laboratories in charge
of specific analysis.

For non available standard procedures, the traceability was assured through the technician logbook.
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e Place of sampling:

o0 shoot and root samples were taken from the crops directly from the trays when
harvested

o hydroponic solution samples were taken in general from the bottom valve of the
hydroponics tank, but some of them were as well taken from the top of this tank to
check the homogeneity of composition inside the tank

o gas samples for ethylene analysis were taken from the gas analysis loop (dedicated
pipeline to the gas analyser)

e Conditions of sampling:

o the procedure described in AD5 was followed
0 insome cases several samples were mixed for the analysis (seedlings, roots)

e Deviations and non conformances: N.A.

7.3 Implemented analyses/measurements

According to AD5, the following analyses were performed:

- Biomass analysis: fresh and dry weight (MPP), previous drying of lettuce samples in the
Animal and Food Science Laboratory, Veterinary School, UAB.

- Nutrient solution analysis: anionic composition of hydroponic solution by HPLC (Chem.
Eng. Department, by MPP technicians) and colorimetry (MPP)

- Gas composition analysis: O, and CO, (on-line, MPP)

- Elementary composition and mineral composition of crops and nutrient solution (Servei
d’Analisi Quimica, UAB; Serveis Cientificotécnics, UB)

- Ethylene, by GC (Chem. Eng. Department, by MPP technicians)

e Conditions of analysis/measurement

o Biomass analysis were performed according to AD5

0 Anionic composition of the hydroponic solution was performed according to the
Chem. Engineering department procedures (HPLC) or MPP quality control
procedures (colorimetry)

o Elementary composition and minerals were analysed according to the dedicated
procedures in UAB and UB services, compatible with the specification defined in
ADS.
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o Ethylene was analysed by GC (Agilent Technologies 6890N Network GC System,

FID detector).

In particular, additional detailed description of the analysis performed by the MPP is provided

below:

Biomass analysis

All lettuce plants were harvested 20-days after crop seedling tests start-up. Fresh weight of lettuce
was recorded immediately after harvest. Then the plants were dried in an oven at 70°C with
preliminary fixation at 103°C during 10 minutes in order to stop the enzymatic process. Plant dry
weight was recorded after weight stabilization (3-4 days of drying) and expressed as g dw.plant™.
Finally total plant productivity (g.dw.m™.d™) was calculated as the total biomass harvested divided
by the production area and by the total days in the chamber.

Nutrient solution analysis

Nutrient solution samples were analyzed using ion chromatography (ICS 2000 Dionex) to
determine NO3 and colorimetry (Xion 500 Dr Lange) to determine NH,4+. The results obtained
were used for calculation of nitrogen uptake rates over the growth period. Nitrogen was chosen for
nutrient mass balance estimation as main nutrient consumed by lettuce at the highest rate.

Atmospheric composition analysis

HPC1was equipped with a CO,/O, gas analyzer model 601P (California Analytical Instruments,
Orange, CA, USA) which was used for online measurement of CO, and O, concentrations inside
the chamber. CO, consumption was calculated using the amount of CO; injected by the CO, mass
flow controller in order to maintain the chamber at a constant 1000 ppm CO;, level.

e Deviations and non conformances:

o Ethylene analysis was performed at the end of the second test, then it was cancelled
as the obtained values were below the limit of detection of the equipment (1 ppm),
when the adequate detection limit for the GC should be around 5 ppb for plant
studies according to UoG experience.

7.4 Uncertainty budget evaluation

11
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The uncertainty budget was not required for this particular test campaign.

8. As run procedures

Annotated test procedures

The annotated test procedures are shown in Annex 2, including the following pdf files,
corresponding to the second, third and fourth tests:

MPP-REC-10-4101(0)-01
MPP-REC-10-4102(0)-01
MPP-REC-10-4103(0)-01
MPP-REC-10-4101(0)-02
MPP-REC-10-4102(0)-02
MPP-REC-10-4103(0)-02
MPP-REC-10-4101(0)-03
MPP-REC-10-4102(0)-03

For the first test (04.01.10 — 01.02.10), the standard MPP protocols and records had not yet been
created, so the operations were recorded in the HPC logbook.

For the fourth test (27.06.10 — 23.07.10), the record corresponding to the first phase was not filled
out as this phase was not performed.

Deviations and non conformances

The deviations and non conformances are shown in Appendix 3 of the annotated test procedures
files previously mentioned.

9. Non conformances and deviations summary

9.1 Deviations from the test plan

The following deviations were found in the tests:

12
This document is confidential property of the MELiISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4000100293/10/NL/PA



MELISSA

MELISSA Pilot Plant

UNB

‘ ; Universitat Autbnoma
de Barcelona
Document Identification : Type Number Issue
Test report for the characterization of lettuce _
batch cultures in HPC1 N 101.3 ©) Page:13/68
9.1.1 First 20 days Test: 04.01.10 — 01.02.10
N° | Deviation Criticality Corrective Due date Status
action
1 11.01.10 Gas sampling | Low Issue the 01.03.10 Closed
without putting the formal OP
analysis loop in OFF, and REC to
creating perturbancies minimize the
(CO2 level rised up to risk of wrong
1200 ppm) operations
2 21.01.10 Hydroponic Low N.A. (not N.A. Closed
loop stopped 1 hour for critical for
changing acid and base the process)
valves
3 25.01.10 Low N.A. (not N.A. Closed
Temp./humidity loop critical for
stopped 10 min to the process)
change resistor in hot
water
9.1.2 Second 20 days Test: 01.03.10 - 01.04.10
First phase: 10 deviations to the test protocol
N° | Deviation Criticality Corrective Due date Status
action
1 Unforeseen volume of Low Modify new | End COO9 Open
ethanol version of the
protocol
2 Not using mask against | Medium Reminder in | End COQO9 Open
vapours safety
meetings;
reconsider in
new version
of the
protocol
3 Disinfection of Medium Modify new | End COO9 Open
hydroponic loop not version of the
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performed as agreed protocol
with ESA
4 Additional EC Low Reconsider in | End COO9 Open
measurement (only pH the new
measurement was version of the
foreseen) protocol
5 Id. Dev. 3
6 Id. Dev. 4
7 Rinsing nutrient tank Low Modify new | End COO9 Open
with distilled water version of the
protocol
8 Id. Dev. 3
9 Leak tests lasting 5 Medium Write an OP | Oct 2010 Closed
hours before
staggered
culture
campaign
10 | Validity period for Medium To establish | Oct 2010 Open
instruments calibration an HPC1
not defined maintenance
plan before
staggered
culture
campaign
Second phase: 2 deviations
N° | Deviation Criticality Corrective Due date Status
action
1 Some not critical tasks |||  Low Increase ||| EndCO09 ||| Open |
not performed when flexibility in
foreseen the new
version of the
protocol
2 No watering of Low Reword the End COO9 Open
seedlings as the cubes task to give
were still wet more
flexibility in
the new
version of the
protocol
14
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Third phase: 0 deviations
9.1.3 Third 20 days Test: 12.05.10 — 11.06.10
First phase: 3 deviations
N° | Deviation Criticality Corrective Due date Status
action
1 Lights not switched on Low Modify new | End COO9 Open
for cleaning to avoid hot version of the
conditions (ventilation protocol
not started)
2 Leak test failure High Close tightly | 07.05.10, Closed
(Module C door not the door and | performed and
tight) repeat the checked
leak test
3 Not defined validity Medium To establish | Oct 2010 Open
period for instruments an HPC1
calibration maintenance
plan before
staggered
culture
campaign
Second phase: 6 deviations
N° | Deviation Criticality Corrective Due date Status
action
1 Sterilisation in advance | Medium N.A. (task N.A. Closed
of Stock A and B tanks, performed,;
not recorded recording to
be improved)
2 Preparation in advance | Medium N.A. (task N.A. Open
of Stock A and B tanks, performed,;
not recorded recording to
be improved)
3 Checking of seedlings Low Introduce End COO9 Open
germination performed more
15
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at a different time than flexibility in
initially scheduled the new
version of the
protocol
4 Id. Dev. 3
5 Regulation of pH with Low N.A. N.A. Closed
acid or base was not
needed as pH was in
good levels, but it was
defined as non
compliant
6 Leak in the nutrient Medium Collectorto | 21.05.10, Closed
solution collector be repaired performed and
checked
Third phase: 3 deviations
N° | Deviation Criticality Corrective action | Due date Status
1 | Ethylene analysis not Medium Search for TBD Open
performed (not alternative
available column and method/equipment
not adequate limit of
detection)
2 Several tasks | Low Increase 9.1.4 End ||| Open |
considered not critical flexibility in the CO09
performed at different new version of the
times than initially protocol
scheduled
3 |1d.Dev.1
9.1.5 Fourth 20 days Test: 27.06.10 — 23.07.10
Second phase: 7 deviations
N° | Deviation Criticality Corrective Due date Status
action
1 Test phase 1 not Low N.A. (test Closed
performed oriented to
16
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communication)
2 Not checking seedlings | Low Let more End COO9 Open
germination when flexibility in the
foreseen but task new version of
performed the protocol
3 pH not checked and Medium N.A. (not Closed
watering performed critical)
later than initially
scheduled
4 pH of seedling solution | Medium Reconsider in End of COO9 | Open
not adjusted the new version
of the protocol
5 Irrigation system was Low N.A. (not Closed
not stopped before critical)
taking the samples
6 Samples not taken from | Medium Define better End of COO9 | Open
the top the sampling
procedure in
new version of
the protocol or
corresponding
OP
7 Not defined validity Medium To establishan | Oct 2010 Open
period for instruments HPC1
calibration maintenance
plan before
staggered
culture
campaign
Third phase: 10 deviations
N° | Deviation Criticality Corrective action | Due date Status
1 | Ethylene analysis not Medium Search for TBD Open
performed (adequate alternative
equipment not method/equipment
available)
2 Id. Dev. 1
3 |1d.Dev.1
4 Id. Dev. 1
5 | Environmental High Remote alarm End CO09 Open
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conditions in the system or
chamber failed presential
(probable power cut supervision during
during week-end) week-end
6 || Some not critical tasks |||  Low ||| N.A. (not critical) | Closed
not performed when
foreseen
7 | Placing only one scale | Low To make the new | End COO9 Open
for weighing edition of the
protocol more
flexible
8 |1d.Dev.6
9 | CO; control not Low N.A. (no impact Closed
disabled for ethylene on the
determination experiment)
10 | Weighing for dry Low N.A. (not critical) Closed
weight determination
not performed
sequentially but in the
end of drying

9.2 Resolved non conformances and deviations

There were not non conformances created.

The following deviations were solved at the date of edition of the report:

Gas sampling without putting the analysis loop in OFF (Section 9.1.1, deviation 1)
Hydroponic loop stopped for 1 hour (Section 9.1.1, deviation 2)
Temp./humidity loop stopped for 10 min (Section 9.1.1, deviation 3)
Leak test failure (Section 9.1.3, First phase, dev. 2)
Preparation of tanks in advance, not recorded (Section 9.1.3, Second phase, deviation 2)
Regulation of pH not needed, defined as non compliant (Section 9.1.3, Second phase,

deviation 5)

Leak in nutrient solution collector (Section 9.1.3, Second phase, dev. 6)
Test phase 1 not performed (Section 9.1.4, Second phase, deviation 1)
Delayed check of pH and watering (Section 9.1.4, Second phase, deviation 3)

Sampling without stopping irrigation loop (Section 9.1.4, Second phase, deviation 5)
Some not critical tasks not performed when foreseen (Section 9.1.4, Third phase, deviation

6 and 8)

18
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- CO2 control not disabled for ethylene determination (Section 9.1.4, Third phase, deviation

9)

- Dry weight determination not performed sequencially (Section 9.1.4, Third phase, deviation

10)

Some of the deviations implied the preparation of new OP, issued before the staggered test

campaign (October 2010):

- Leak test duration (section 9.1.2, First phase, dev. 9)

9.3 Unresolved non conformances and deviations

Most of the deviations were not corrected, as they imply the update of the protocol for batch
cultures, proposed to be performed at the end of COO09.

Some of the deviations imply the update of the test protocol, proposed to be issued at the end of the

present COO:

- Unforeseen volume of ethanol (section 9.1.2, First phase, dev. 1)
- Not using mask against vapours (section 9.1.2, First phase, dev. 2)

Disinfection not performed as agreed with ESA (section 9.1.2, First phase, dev. 3, 5 and 8)
Additional EC measurement (section 9.1.2, First phase, dev. 4 and 6)

Rinsing with distilled water (section 9.1.2, First phase, dev. 7)

Definition of validity period for instruments calibration (section 9.1.2, First phase, dev. 10;
section 9.1.3, First phase, dev. 3; section 9.1.4, Second phase, dev. 7)

Sterilization of tanks in advance, not recorded (Section 9.1.3, Second phase, deviation 1)
Not critical tasks not performed when foreseen (section 9.1.2, Second phase, dev. 1; section
9.1.3, Third phase, dev. 2)

No watering of seeds being wet (section 9.1.2, Second phase, dev. 2)

Lights not switched on for cleaning (section 9.1.3, First phase, dev. 1)

Not checking seedlings germination when foreseen (section 9.1.3, Second phase, dev. 3 and
4; Section 9.1.4, Second phase, dev. 2)

pH of seedling solution not adjusted (section 9.1.4, Second phase, dev. 4)

Sampling not from the top (section 9.1.4, Second phase, dev. 6)

Placing only one scale for weighing (Section 9.1.4, Third phase, deviation 7)
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Another deviation implies the purchase of equipment, change of method, or implementation of
new software, date to be defined:

Ethylene analysis not performed for not available column and not adequate limit of
detection (section 9.1.3, Third phase, dev. 1 and 3; section 9.1.4, third phase, dev. 1, 2, 3

and 4)

Failure of chamber environmental conditions (section 9.1.4, Third phase, dev. 5)

10. Verification matrix

In the following Table, the summary of the executed tests vs planned, and the rationale about
success of the tests are described, based on the objectives of the tests (Section 6.1 of this TN):

Objective/Planned tests

Executed tests

Successful tests

Series of 2-3 batch culture
experiments, demonstrating
the capability to grow
adequately lettuce biomass
by control of the required
culture conditions

4 batch experiments were
executed

3 batch experiments were
successful; the last experiment
showed a failure wrt
environmental control
conditions

Optimisation of experimental
variables

Experimental variables
were controlled and
recorded in all the tests

Conclusions about the
maintenance of the variables
and the impact of failure were
drawn

Assure culture homogeneity

Culture homogeneity was
foreseen by performing
three replicates with the
same duration and
environmental conditions

3 batch experiments showed a
good reproducibility of results,
but the growth distribution
along the chamber was non
homogeneus; the last
experiment, where the air flow
distribution was modified,
showed an improvement in
growth homogeneity along the
chamber

Demonstration of
Cleanability of the chamber

Cleaning was performed
as indicated in the
protocols in all the tests

According to visual inspection
and normal evolution of the
culture, the cleaning was
successful

Demonstration of tightness

Leak tests were performed

Tests were successful for the

20
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for liquid and gas loops

both for liquid and gas
loops

established critera

6 Capability of growing lettuce
seedlings under controlled
conditions

Seedlings were grown as
foreseed within the
chamber

culture

Germination was successful;
confirmed by visual inspection
and posterior evolution of the

11. Interpretation of the results

11.1 Experimental design

All experiments were performed with lettuce (Lactuca sativa L cv., Grand Rapids). Lettuce

seedlings were 28-days old for the three first tests and 26 for the last . The 4 experiments were

performed according to the following table:

Experiment Plant age at the|Total days in the | Plant age at harvest
(B-20 stands for Batch | moment of the transfer | chamber

culture, 20 days) to the chamber

B-20/1 8 days 20 days 28 days

B-20/2 8 days 20 days 28 days

B-20/3 8 days 20 days 28 days

B-20/4 8 days 18 days 26 days

11.2 Results and discussion

11.2.1 Biomass production

A previous lettuce batch culture of 38 days had been carried out and reported in RD1. This was

followed by 3 replicates of lettuce grown in batch cultures for 20 days (plus 8 days employed for

the growth and preparation of plants seedlings). In order to discuss the results obtained with these

experiments, the previous results of 38 days are first described. Yield data for the edible biomass

21
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are expressed in two ways: 1) final dry matter per plant; and 2) rate of production or productivity
(also called crop growth rate), incorporating both area and days inside the chamber. All data are
expressed on a basis of 5m? available growing area.

a) Lettuce harvest results of previous 38-days Batch culture

The following table summarizes the main harvest data for the 38 day batch experiment in a 5m?
area containing 100 plants.

Leaves Roots Total Plant
Total dry weight, DW (g dw) 1725 141.8 1866
Total dry weight per plant, DW (g | 17.42 1.43 18.85
dw.plant™
Plant growth rate (g dw.plant®.d") | 0.460 0.040 0.500
Total productivity (g dw.m?.d™) 9.08 0.75 9.82

Table 1. Harvest data for lettuce grown in batch culture for 38 days

At the end of batch culture one plant did not grow thus only 99 plants were harvested. The 99
plants were analyzed by plant parts (shoots and roots). The total productivity for the culture was
9.82 g dw m? d™.The productivity was 34% lower than of the 14.92 g dw m? d* reported by A.
Massot (RD3) and 35% higher than the 7,3 g dw m™ d™* reported by Handford et al (RD2), which
represent an average value from different tests performed in higher plant compartment with
different conditions than those used in the current batch experiment. Indeed, the differences in
seedling growth duration, photoperiod and test duration could explain these different values.

b) Lettuce harvest results of 20-days Batch cultures

22
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First 20-days test (04.02.10-01.03.10)

The main observations during the harvest are here below described:

1) After plants harvest and preliminary data analysis, a decrease in total lettuce leaves biomass
per tray was observed from tray #6 to tray#16 (see data in Annex 1).

2) Starting from tray #2, slight leaves yellowing was observed, but for the plants of the trays

#8 - tray #15 most of the lowest oldest leaves were yellow (pictures are attached, Fig.1-7).

3) It was noticed that all the plants located next to spigots had some contamination on their
leaves and started to rot (Fig.8).

4) Contamination (considering like that the presence of undesirable microorganisms in the
crops, understanding that some bacteria are always coexisting with the plants) also could be seen
inside the plants on young leaves (black spots, Fig.9) and it was noticed not only for the plants
located next to spigots (where solution can be partially sprayed on plants and make favourable

conditions for rotting), but also for the plants located in the other parts of the trays.

5) At the end of the test it was noticed that there was some contamination of water and some
organic particles inside condensate tank. Since it’s rather difficult to disconnect condensate tank for
cleaning, it was not cleaned along 4 crop tests. This time the tank was disconnected, samples of
water and organic particles were taken for analyses. The tank was also cleaned with soap and

disinfected with ethanol.

6) In the end of the test it was found out that a vessel with water was left next to heat
exchanger, used previously for HVAC mapping in order to decrease humidity in the chamber. Water
also contained some organic particles after the test.

7) Contamination of Rockwool cubes, roots and trays with algae was not high after the test,

mostly for the plants situated next to the spigots and in the part where liquid from a tray goes down
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to main collector (Fig.10).

Fig.1 tray1-3, from left to right Fig. 2 tray4-6 from back to front

Fig.3. trays 7-9 from back to front Fig.4. trays 10-12 from back to front
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Fig.8 trays 5-6 from right to left

Fig.7. tray 19-20 from back to front
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Fig.9. leaves contamination

Fig.10 tray 17 roots

The results regarding fresh and dry weight of the harvested plants along the chamber are shown in

Figures 11 (average per module) and 12 (average per tray). As it can be deduced from these data,

the productivity in module B was clearly lower than in the other two modules.

For the second crop test, it was proposed to perform the test with the same duration but in order to

eliminate potential risks for plants growth inhibition, the following actions were considered:

1) To conduct disinfection of HPC1 by means of products that would not prejudice hardware

of HPC1 and would not be toxic for the plants. For all accessible surfaces of HPC1 it was proposed

to use soap and ethanol. For the liquid loop,

26
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discussion with ESA, the use of KOH was not implemented, considering that a previous validation

was needed, so it was only rinsed with water.

2) In order to eliminate nutritive potential reasons for plants inhibition, nutrient solution would
be changed every 7 days and all steps to be taken during the test would be stressed and followed in

a formal test protocol.
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Figure 11. Lettuce shoot biomass (g) of plants #1,2,3,4,5, average per module: a — fresh
biomass; b — dry biomass (trays #1-6 — module A, trays #7-14 — module B, trays #15-20 —

module C)
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Figure 12. Lettuce shoot biomass (g) of plants #1-5 average per tray: a — fresh biomass; b —
dry biomass (trays #1-6 — module A, trays #7-14 — module B, trays #15-20 — module C); ¢ —

dry biomass, 3D representation

Second 20-days test (04.03.10-01.04.10)

The results regarding fresh and dry weight of the harvested plants along the chamber are shown in

Figures 13 (average per module) and 14 (average per tray). As it can be deduced from these data,

the productivity in module B was again lower than in the other two modules.
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Figure 13. Lettuce shoot biomass (g) of plants #1,2,3,4,5, average per module: a — fresh
biomass; b — dry biomass (trays #1-6 — module A, trays #7-14 — module B, trays #15-20 —

module C)
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=~

Figure 14. Lettuce shoot biomass (g) of plants #1-5 average per tray: a — fresh biomass; b —

dry biomass (trays #1-6 — module A, trays #7-14 — module B, trays #15-20 — module C).

Third 20-days test (20.05.10-11.06.10)

The third test performed showed the same pattern of growth along the chamber (see Figure 15). As

potential explanations for the different behaviour of Module B, the heterogeneity on the
temperature profile inside the chamber (Fig. 16) and in the air velocity distribution along the

chamber (Fig. 17) were proposed. The confirmation of these hypothesis would require further

investigation and eventually additional modifications in the chamber.
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Figure 15. Lettuce shoot biomass (g) of plants #1-5 average per tray — dry biomass (trays #1-6
—module A, trays #7-14 — module B, trays #15-20 — module C)
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Figure 16: Temperature values along the chamber (°C) and lettuce shoot dry biomass (g)

during the third 20-days test
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Figure 17: Air velocity along the chamber (m/s) during the third 20-days test, measured at
the outlet of the 9 louvers communicating the plenum with the cultivation area.
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Figure 18. Lettuce shoot dry biomass (average per tray) after 4 crop tests with different
duration of closure
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The following table summarizes the harvest data and yield data collection for the three first lettuce

batch experiments with 20-days duration.

Lettuce Batch Harvest Data B-20/1 B-20/2 B-20/3 Mean % Std. dev.
Leaves

Dry Weight,DW (g dw) 452 427 427 435,3 3,3%
Dry Weight,DW (g dw.plant™) 452 4.31 4.40 4.41 2,4%
Plant growth rate (g dw.plant™.d™) 0.23 0.22 0.22 0.22 2,6%
Days in the chamber 20 20 20 20 0
Total plants 100 99 97 99 1,5%
Roots

Dry Weight,DW (g dw) 98.26 84.32 71.08 84.55 16,1%
Dry Weight,DW (g dw.plant™) 0.98 0.85 0.73 0.850 20,7%
Plant growth rate (g dw.plant™.d™) 0.05 0.04 0.03 0.0400 25,0%
Total

Dry Weight,DW (g dw.plant™) 5.50 5.16 5.14 5.27 3,8%
Plant growth rate (g dw.plant™.d™) 0.28 0.26 0.26 0.27 4,3%
Total Dry weight (g dw) 550 511 498 519 3,2%
Area Chamber (m?) 5 5 5 5 0
Total productivity (g dwm?d™) 5.50 5.11 4.98 5.20 5,2%

Table 2. Harvest data for lettuce grown in three first batch culture

In Figure 18, the growth pattern obtained in all the three 20-days batch tests is compared with the

growth profile of the 38-days one previously performed. Both Figure 18 and Table 2 evidence that

no significant differences were found in lettuce plant growth rate among batch culture replicates.

However in the frame of each replicate of 20 days batch culture, significant dispersion of plants

biomass along the chamber was observed, showing a clear decrease within Module B, as previously

discussed (see Figure 18). This dispersion could be caused by the fluctuation of air velocity along

the chamber that varied between 0.2 and 2.7 m/s (measured at the level of the louvers).
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batch cultures in HPC1

Nevertheless this irregular air flow pattern did not affect the global lettuce growth and the

reproducibility of the experiment was rather good (see dispersion values in Table 2, mean data).

Average plant growth rate of lettuce obtained in B-20/1, B-20/2 and B-20/3 was 0.27 g dw.plant™
d- (see Table 2) and two times lower in comparison with the B-38 where average plant growth rate
was 0.5 g dw.plant® d™. This difference can be explained by the duration of the lettuce growth
inside the chamber. Actually, the empirical model for plant growth is the exponential growth
function (Massot. A, 2007) which can explain that at 20 days, lettuce are still in the early
exponential growth phase whereas at 38 day they are at the late exponential growth phase. On top
of that, the growth obtained with 38 days culture did not show any significant decrease within
Module B, which has been previously explained by a progressive homogenization of the crops size
in the last period of the culture, where the growth rate was probably slowed down in the bigger

plants, although this hypothesis cannot be demonstrated.

The average total productivity obtained at 20-d test (5.20 g dw m™ d*) was also two times lower
than the 38-d one (9.82 g dw m™ d™). However, in the later case, due to a large size of plants, crop
density was high and air circulation between the plants was reduced, favouring the conditions for
plants rotting. Plant rot led to a number of plants inedible biomass. Moreover, purging of excess
oxygen accumulation may have influenced some test results. Reducing the duration of the test to
20-28 days, quite shorter than the 38-days test, allowed not to interrupt the test and gave a better

estimation of the carbon balance of the crop which is relevant to characterize the HPC.

Taking into account the above described results with 20-days batch culture tests, a fourth test (B-
20/4) with the same duration was performed, but in this case an additional restriction to the
ventilation flow was installed in the louvers n° 5 and 6, the ones that provided a higher flow (see

Fig. 17), so that the flow distribution was partially balanced.
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c) Comparison between batch cultures B-20/1, B-20/2, B-20/3 and B-20/4
harvest data

During test B-20/4, relevant anomalies took place between 11" and 14™ days of culture:

- On days 11th and 12th , the cooling machine failed, which affected the proper control of
humidity and temperature. Figure 19 (A and B) shows the loss of humidity control caused by this

failure, and the corresponding effect on the chamber temperature is shown in Fig. 20.

- A power failure occurred on day 13", as shown in Figure 19 and 20 (C), with the consequence of
switching off the lamps, the blower and the cooling machine. During 17h, light was off and
temperature and relative humidity in the chamber increased up to 36°C and 98% respectively. The
main issue here is that the light was off so no photosynthesis or growth could occur and, on top of
that, the stomata cannot open. As a consequence, since the stomata are closed, the plant has no way
to transpire, photosynthesis and cool down, therefore heat could build up and bring irreversible

tissue damages and/or protein denaturation.

Figure 19 .Humidity control in the HPC over 18 day period of closure at daytime and nightime
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Figure 20. Temperature control in the HPC over 18 day period of closure at daytime and nighttime

Table 3 summarizes the harvest and yield data for the four 20 days lettuce batch cultures. The mean

of the three 20 day tests is compared with the data corresponding to the test B-4. As it can be seen

from Table 3, relevant differences in the dry weight, plant growth rate and productivity value of

lettuce plants grown in the last crop test compared with the three others was observed. Productivity
of plants grown in the three repetitive tests (B-20/1; B-20/2; B-20/3) was 1.3 times higher in

comparison with the last test (B-20/4). This difference can be explained by the anomaly in the

system that did not allow the plant to grow well (3.2.1). This test was stopped two days in advance

(18 days) than the others (20 days) which is an additional factor to explain the low results obtained

in B-20/4.
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Lettuce Batch Harvest Data 20/2 and 20/3
Leaves
Dry Weight,DW (g dw) 435+ 14 279
Dry Weight,DW (g dw.plant™) 4.41+0.1 2.79
Plant growth rate (g dw.plant™.d™) 0.22 +0.01 0.15
Days in the chamber 20 18
Total plants 99 100
Roots
Dry Weight,DW (g dw) 84.55 + 13.6 64.86
Dry Weight,DW (g dw.plant™) 0.850 + 0.1 0.65
Plant growth rate (g dw.plant®.d™®) | 0.0400 + 0.01 0.04
Total
Dry Weight,DW (g dw.plant™) 5.27 +0.2 3.43
Plant growth rate (g dw.plant™.d™) 0.27 £ 0.01 0.19
Total Dry weight (g dw) 519 + 27 343
Area Chamber (m?) 5 5
Total productivity (g dwm? d™) 520+0.3 3.82

Table 3. Harvest data for lettuce grown in batch culture B-20/1-3 and B-20/4

However, the distribution of growth along the chamber in the test B-20/4 was clearly more

homogeneous than the pattern obtained in the previous tests (see Figure 21), what is coherent with

the fact that the ventilation flow pattern was improved by means of the modification of the louvers,

as previously discussed.
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shootdry biomass,g

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

——TestB-20/4 —4—TestB-20/3

# of tray

Figure 21. Shoot dry biomass distribution along the chamber in the tests performed before and after

the louvers modification
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11.2.2 CO,/O, balance of test B-20/4

Integrated Daily Carbon Gain (mol)
-
N

Production of Oz (mol)

T T T T T h T T 0

4 6 8 10 12 14 16 18

Time (daysin chamber)

— —CO02
02

Figure 22. CO, and O, (IDCG and O2 produced) in HPC over the 18 day period of closure at daytime

and nighttime

Figure 22 shows the Integrated Daily Carbon Gain (IDCG), which represents the accumulated CO,

injected during the plant growth process and the accumulated O, produced by the plant above

nominal condition (20,9%) versus days in the chamber. Results point well the anomalies between

the thirteen and fourteen day of the crop. Since the dark period lasted 17 hour, the CO;

concentration increased due to respiration since was not possible to remove CO, from the chamber,

CO, measurement reached 2000 ppm inside the chamber, and the absence of light interrupted the

photosynthetic process of plant that explain the significant decrease of the O, production.
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11.2.3 Nutrient solution composition and plant mineral content

The potential accumulation or depletion of nutrients in the hydroponic solution was evaluated

along the 20-days culture. The results of mineral analysis regarding K and Na in the first two tests

are shown in Figure 22.

As it can be deduced form this Figure, the concentration of K and Na measured at different

moments after changing the solution are higher than the initial ones, indicating a certain

accumulation of these ions. Therefore, the nutrients accumulation in the HPC1 nutrient solution

would require an improvement of the nutrient solution feeding/control strategy in order to:

- Prevent plant growth inhibition (e.g. definition of limiting/inhibitory/toxicity levels)

- Decrease mineral accumulation (optimisation of the nutrient solution composition and

composition control)

- Minimise operations
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Figure 22: K and Na concentration in the nutrient solution at different periods of 20-days

crop test (mg/L)

NOTE: Tests #1 and #2 stand for Tests B-20/1 and 20/2
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Regarding the mineral composition found in the crops, the results of the analysis performed on the

shoots are shown in Table 4. These results are in average quite similar to the ones already obtained

for the 38-days batch culture (RD1) and are as well quite close to the ones obtained by Masot

(RD3) and fall within the range between the values obtained in field cultures and the ones reported

by other authors for hydroponic cultures (Table 5).

Treatment | Na | K [Ca | P | S | Mg | Fe | Si B Mn Zn Cu Mo N
Test #1 lo.o3|||76]|]20]]]o9]]]o4]]|] 0.2]]0.02]]]0.01]|]0.002]]]|0.009]]]0.007]]]|0.001]]]0.0003]]|] 5.0 |
Test #2 loo2| | |7.1] || o9 ]| o8] |]o3]|] 0.2]|]]o.02]]|]o.01]|]o0.002]]|]0.009]|]]0.007]]]0.001]]]0.0002|]] 5.3 |

Average loo3| | |7.3]||09]|]o9]]|]o4]|]0.2]]]o02]]|]o.01]|]o0.002]]|]0.009]|]]0.007]]]0.001]]]0.0003|]|] 5.2 |
of 2 tests

Table 4. Mineral composition of lettuce shoot (% dw), harvested at the end of vegetation

K Ca Mg P N

HPC1, 20 days tests 7.3 0.9 0.2 0.9 5.2
McKeehen, 1994 8.2 0.6 0.2 0.6 4.5
Wheeler et al., 1994 17.0 0.9 0.3 0.4 4.8
Masot et al., 2007 7.9 1.2 0.3 1.0 5.5
Field 3.9 0.7 0.2 0.6 3.0

Table 5. Content of main minerals in lettuce leaves, (% dw) in filed and hydroponic cultures
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11.2.4 MASS BALANCE

a) Carbon balance

The photosynthetic response data give a prediction of the control of carbon exchange in the HPC

which is relevant to know the good functionality of plant process (photosynthesis) and to estimate

the O, production. Some authors have used an approximate photosynthetic quotient (mol O,/mol

COy) of 1 (RD2, RD4), however a quotient of 1 is generally only found under ideal conditions in

isolated chloroplasts. Actual net oxygen production can be substantially reduced due to respiration

requirements, cultivar differences, cultural practices, and microbial activity. As O, quantity is

prominent for the survival of the crew in the loop, characterizing oxygen production for a variety of

crops under various cultivation techniques is an important aspect of future study. The following

graph shows the Integrated Daily Carbon Gain (IDCG) profile of the five lettuce batch

experiments.
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Figure 23.Integrated Daily Carbon Gain (IDCG) for lettuce batch culture (B-38 — 38 days test-, B-

20/1; B-20/2; B-20/3, and B-18 —equal to B-20/4-)
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The IDCG which is also known as Net Carbon Exchange Rate (NCER) is the accumulation of CO,

at the end of the batch culture. It contributes to estimation of biomass production (DW) with

knowledge of carbon content and to the assessment of the CO, balances in the HPC.

Table 6 summarizes the carbon balance results obtained

estimated leak value (4.37 % per day or 2umol in the HPC per day)

in the lettuce batch corrected by the

Lettuce Batch Harvest Data B-38 B-20/1 B-20/2 B-20/3 B-20/4
CO, consumption (mol) 84 19 23 16 21
C from CO, consumption () 1008 228 276 192 252
Carbon content (%) 40 39 40 42 42
C from DW at harvest () 690 176 171 180 117
C Balances (%) 68 77 62 93 46

Table 6. Comparison between estimated biomass from CO, injection and carbon content in biomass

harvested

The harvested dried biomass (DW) carbon value is in general lower than the potential C production
based on the CO; injected. Some of the possible reasons are the lack of accuracy in the calibration
of CO, metered injection in the beginning of the first batch culture and the insufficient tightness of
the nutrient tank in the second batch culture after the nutrient solution change-over. B-20/3 shows a
better result due to the improvement of calibration techniques and operation by the MPP personal.

B-20/4 presented some events in the evolution of the culture (already described) that made
necessary to open the chamber in order to recover the nominal humidity and temperature conditions

as soon as possible. This fact at least made not possible to obtain a correct value of the C balance.
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b) Nitrogen balance

Nitrogen is the nutrient which is consumed by lettuce at the highest rate. That is why this nutrient
was chosen for the mass balance analysis among the batch cultures. Besides it is the main nutrient
produced by CIII in MELISSA loop which feeds CIVa and CIVb. Nitrogen mass balance was
determined by comparing the accumulated nitrogen (total nitrogen consumed by plant) as obtained
through analysis of the hydroponics solution at every change over the period with the total nutrient
content in biomass obtained from tissue analysis at the harvesting. The accumulated Nitrogen

uptake in moles comprise also the Stock A/B and nitric acid volume injected at every change over.

Lettuce Batch Harvest Data B-20/3 | B-20/4
N total consumed by plant (mol) 2.1 1.2
N from DW at harvest (g) in roots 2.1 1.9
N from DW at harvest (g) in shoot 23.1 14.7
Nitrogen content (%) in roots 3 3
Nitrogen content (%) in shoot 5 5

N total measured in harvested plants (mol) 1.8 1.2
N Balances (%) 87 100

Table 7. Comparison between estimated biomass from accumulated nitrogen uptake and nitrogen
content in the harvested biomass

Nitrogen mass balance of 20 days batch culture showed some deviation which could be explained
by several factors that took place during the experiments such as some leaks in Acid and Base
reservoirs. Besides it was quite difficult to separate completely lettuce roots from the Rockwool
substrate. For this reason there was a loss of some data on nitrogen accumulation in lettuce roots.
Moreover, it is necessary to mention that microorganisms and algae could consume some of the
nutrient. Also not 100% mass balance of N could be connected with errors in analytical systems for
analysis of nutrient solution composition or mineral composition of plants tissues. All those factors
could lead to non-exact results.
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12. Conclusions

. The first series of lettuce batch cultures in the HPC1 of the MPP served to acquire relevant
knowledge on the operation of the system and to have a first set of data on its operation at
two operating conditions, ie, short (20 days) and long (38 days) plant growing period within
the chambers. Such a characterization was done for Lactuca sativa L. cv. Grand Rapids

cultivation inside the HPC.

. The test at 20 days was performed in triplicate to analyse the reproducibility of the tests,
and the growth pattern in the three batches was quite similar.

Regarding gas exchange, it was observed that the IDCG evolution is a good method for on-
line estimation of plant growth and dry weight production inside the chamber without using
destructive analysis. However, it is stressed that a proper calibration of instruments, and the
determination of the leakage rate are very important for achieving accurate data on plant

hiomass values based on CO2 data.

Nitrogen uptake from nutrient solution has demonstrated the possibility to estimate biomass,

since nitrogen nutrient content present in the harvest biomass matches with it.

In order to maintain life in a closed environmental system, the O, production should be
relatively constant to be distributed uniformly to the crew. Staggered production systems
should provide a more stable output of O,, H,O and food once a “steady state” is achieved.
This is in contrast to batch production systems, where an entire crop is harvested at a single

time. Nevertheless, most of the batch culture data obtained in the batch tests will be useful
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6.

9.

inputs for the characterization of the staggered production within the HPC, which is the aim

of the future experiments in the HPC.

Environmental control parameters were validated for the batch cultures performed at 20
days of duration, and high air velocity in specific area of HPC1 was detected, that may have
affected plant growth in this area. The improvement of air distribution in the chamber to

equilibrate this area might increase plants production by approximately 20 % or more.

Crop test performance during 38 days resulted in relatively high biomass production of
lettuce and oxygen production, and apparently there was a positive evolution with time of
the canopy with respect to the unfavourable environmental conditions, still to be

investigated; however, a decrease of plants edible biomass value was observed.

Increase of test duration from 20 to 30 days would allow a considerabe increase in biomass
and oxygen production and radiation conversion efficiency. .Taking into account the results
obtained with 20 and 38 days of culture, an intermediate duaration like 28-30 days will
probably be the optimal for the lettuce cultures in the HPC, providing a balance among the
desired parameters: oxygen production, biomass production and quality, etc. so this will be
proposed for the staggered tests. However, maybe some measures should be taken for
oxygen removal from the chamber when higher concentration would be achieved, in order

to avoid any potential risk.

The level of minerals accumulated in the lettuce grown in HPC1 was wihin the normal
values compared to the published data from other work on lettuce plants grown in

hydroponics solution.
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10. Nutrients accumulation in the HPC1 nutrient solution indicated that in order to prevent
plant growth inhibition and optimize both composition and operations, it is required to
renew regularly the nutrient solution or to modify the feeding strategy in order to correct the

different nutrient levels.

11. Preliminary modification in the louvers to improve air distribution homogeneity along the
chamber by balancing the air flow velocity in the modules resulted in increased crop growth
homogeneity along the chamber, although the results should be confirmed with further

measurements.
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13. Annexes
Annex 1. Raw data of the crops weight and C content
Fresh and dry weight of lettuce, harvested on 1.02.2010
vot | ot | woenror | o wesntorary
tray plant shoots, g g 1608;2’0%0
1.02.2010 |10.02.2010 R
1 83,1 4,64 0,84
2 110,32 5,52 0,98
1 3 105,93 5,35 1,09
4 120,56 6,19 1,31
5 121,42 6,39 1,26
1 87,13 5,24 1,2
2 101,65 5,59 0,79
2 3 116,93 6,43 0,96
4 106,33 4,97 1,17
5 142,66 7,8 1,41
1 80,06 5,04 1,1
2 106,17 5,62 1,14
3 3 111,79 5,79 1,72
4 144,92 7,42 1,21
5 119,76 6,46 1,44
1 99,87 5,8 1,38
4 2 108,85 6,03 0,7
3 104,73 5,68 1,14
52
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4 108,85 5,53 1
5 111,76 6,68 1,57
1 73,94 4,59 1,21
2 85,93 4,83 0,9
5 3 70,23 7,23 1,32
4 121,43 6,53 0,71
5 77,96 5,04 1,02
1 77,35 4,83 14
2 79,32 4,52 0,95
6 3 91,4 5,08 0,91
4 116,52 6,08 1,71
5 102,12 6,19 1,63
1 63,5 4,18 1,22
2 88,01 5,04 1,34
7 3 77,14 4,25 0,73
4 106,21 6,06 1
5 80,36 4,97 0,9
1 50,26 3,24 0,64
2 71,64 4,09 0,91
8 3 78,86 4,74 0,4
4 64,76 3,83 0,8
5 84,66 5,19 15
1 60,11 3,75 0,53
2 75,53 4,37 0,85
9 3 69,03 3,7 0,64
4 43,88 2,76 0,47
5 64,64 3,56 0,9
10 1 42,85 2,62 0,88
2 41,61 2,72 0,57
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3 49,66 3,08 1,31
4 35,02 2,31 0,63
5 33,46 2,5 0,79
1 29,78 2 0,86
2 33,07 2,05 0,66
11 3 51,78 3,2 0,89
4 50,78 3,07 0,76
5 51,75 3,25 0,73
1 4,02 0,32 0,93
2 62,25 3,54 0,68
12 3 58,81 3,25 NA
4 73,3 3,89 0,9
5 67,23 4,38 0,92
1 39,2 2,45 0,83
2 49,79 3,1 0,67
13 3 45,86 2,79 0,69
4 52,77 3,08 1,42
5 48,57 3,2 0,71
1 34,91 1,98 0,65
2 49,33 2,58 0,57
14 3 73,49 4,25 0,89
4 66,15 3,94 0,93
5 65,76 4,09 0,62
1 75,14 4,45 1,19
2 57,35 3,66 0,72
15 3 74,88 4,11 0,76
4 58,11 3,29 0,7
5 48,2 3,2 0,78
16 1 63,11 3,96 0,83
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2 76,18 4,43 0,98

3 85,71 4,75 0,87

4 83,43 4,24 1,03

5 89,52 5,45 1,33

1 38,15 2,74 0,64

2 77,01 4,37 0,95
17 3 69,83 3,46 1,22

4 116,4 6,25 1,09

5 110,63 6,35 14

1 80,66 4,83 1,23

2 87,03 4,75 0,82
18 3 100,46 5,43 1,2

4 99,4 551 1,57

5 121,26 6,75 1,41

1 66 3,89 0,76

2 79 4,05 0,96
19 3 99,46 4,99 0,82

4 99,17 5,09 0,84

5 131,26 6,95 1,38

1 67,14 3,32 0,97

2 111,59 5,79 0,66
20 3 122,13 5,75 0,75

4 88,35 4,22 1,18

5 99,04 5,39 1,02

*Includes some Rockwool particles
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Fresh and dry weight of lettuce, harvested on 1.04.2010

F_resh Dry weight .
# of tray # of weight of of shoots, Dry weight of
plant shoots, g roots, g
1.04.2010 g
1 52,56 2,35 -0,24
2 102,24 4,1 0,11
1 3 121,43 4,93 0,25
4 120,76 5,38 0
5 133 6,33 0,25
1 62,21 3,01 -0,17
2 105,78 5,23 0,27
2 3 130,44 6,54 0,4
4 128,61 6,01 0,2
5 155 7,68 0,19
1 71,02 3,93 0,24
2 66,93 3,65 0,16
3 3 83 3,63 -0,05
4 121,86 5,8 0,17
5 117,24 6,28 0,4
1 71,43 3,89 0,23
4 2 105,91 5,36 0,24
3 126,23 5,89 0,3
4 123,96 6,09 0,44
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5 122,57 6,64 0,02
1 81,39 4,23 0,46
2 105,61 5,12 0,15
5 3 124,84 6,17 0,31
4 154,92 7,38 0,29
5 67,89 3,81 0,08
1 63,37 3,11 -0,08
2 82,52 4,25 0,33
6 3 95,93 4,9 0,81
4 89,94 4,43 0,51
5 112,68 5,92 0,36
1 38,3 1,83 0,61
2 80,5 4,03 0,16
7 3 107,39 5,22 0,2
4 114,63 5,98 0,34
5 116,92 6,28 0,24
1 50,53 2,88 -0,14
2 37,18 1,9 0,21
8 3 33,98 1,46 0,29
4 77,83 3,9 0,19
5 77,58 4,3 0,67
1 47,31 2,43 0
2 40,1 1,96 -0,14
9 3 80,79 3,95 0,41
4 69,29 3,25 0,1
5 50,3 2,57 0,32
1 41,27 1,9 0,13
10 2 82,89 4,3 0,06
3 75,14 3,7 0,04

57

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




MELISSA MELiISSA Pilot Plant UNB

‘ i Universitat Autbnoma
de Barcelona

Document Identification : Type Number Issue
Test report for the characterization of lettuce

batch cultures in HPC1 N 101.3 ) Page : 58 /68
4 74,59 3,7 -0,09
5 50,34 2,66 -0,07
1 6,89 -0,21 -0,49
2 40,77 1,87 -0,17
11 3 88,28 4,67 0,2
4 101,81 4,99 0,07
5 80,97 4,29 0,01
1 27,71 1,24 -0,29
2 58,01 2,97 -0,06
12 3 62,86 3,31 -0,05
4 70,05 3,78 -0,03
5 27,31 1,57 -0,31
1 37,61 1,9 -0,24
2 49,36 2,47 0,03
13 3 76,08 3,89 0,12
4 83,6 4,07 -0,04
5 71,56 3,93 0,18
1 51,66 2,66 -0,12
2 66,1 3,32 -0,03
14 3 86,96 4,35 0,11
4 65,53 3,67 -0,08
5 81,36 4,36 0,08
1 82,07 4,46 0,04
2 77,26 3,77 0,18
15 3 71,31 3,56 -0,15
4 90,69 4,48 0,08
5 91,09 4,95 0,04
16 1 62,62 3,08 -0,22
2 97,23 4,7 -0,07
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3 102,32 5,04 0,31
4 110,91 4,96 0,54
5 112,32 5,75 0,28
1 66,19 3,13 -0,19
2 123,54 6,09 -0,13
17 3 135,78 6,64 0,26
4 123,72 6,07 0,5
5 123,71 6,55 0,23
1 65,79 3,43 0,08
2 1214 5,96 0,11
18 3 137,01 6,09 -0,27
4 79,62 4,04 0,13
5 106,35 5,71 0,25
1 62 2,82 -0,06
2 63,76 2,96 0,05
19 3 100,99 4,85 0,06
4 126,02 5,66 0,05
5 97,51 5,08 -0,09
1 80,06 3,84 0,14
2 97,79 3,96 -0,01
20 3 120,21 5,09 -0,1
4 125,64 5,53 0,03
5 103,69 5,39 -0,01
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Fresh and dry weight of lettuce, harvested on 11.06.2010

Fresh
# of # of weight of | Dry weight | Dry weight
tray plant shoots, g | of shoots, g | of roots, g
11.06.2010
1 74,96 4,15 0,94
2 96,44 4,54 0,95
1 3 104,22 4,49 1,41
4 85,76 3,63 0,75
5 126,9 6,65 0,88
1 114,06 5,7 0,81
2 87,89 4,07 0,35
2 3 98,06 3,46 0,64
4 118,15 4,59 0,84
5 120,11 6,33 1,33
1 81,75 4,23 1,05
2 93,3 4,8 1,02
3 3 109,93 5,07 0,72
4 110,49 5,36 0,66
5 138,79 7,24 1,49
1 81,08 4,6 1,13
2 116,44 5,98 1,07
4 3 120,01 6,12 1,16
4 111,92 6,05 1,28
5 89,43 4,46 0,81
5 1 83,7 4,41 1,46
2 102,58 4,04 1,33
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3 87,88 3,95 0,75
4 108,75 5,58 0,87
5 95,06 5,66 1,4
1 88,83 3,72 0,97
2 80,08 4,26 0,72
6 3 89,03 3,57 0,60
4 98,85 5,16 1,16
5 103,96 5,67 1,36
1 67,58 3,51 0,66
2 84,38 3,43 0,71
7 3 88,88 4,6 1,01
4 106,5 5,34 1,14
5 108,71 6,35 1,47
1 62,64 2,54 0,52
2 76,5 4 0,83
8 3 89,15 3,12 0,91
4 85,51 4,52 0,97
5 0 0 0
1 63,06 3,39 0,77
2 63,79 3,05 0,75
9 3 79,3 3,97 1,53
4 63,11 3,21 0,71
5 44,39 2,26 0,86
1 50,23 2,56 0,53
2 51,71 2,26 0,57
10 3 59,53 1,98 0,74
4 62,84 3,29 0,98
5 0 0 0
11 1 24,20 0,91 0,24
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2 50,8 2,93 0,52
3 55,86 3,1 0,66
4 61,96 3,42 0,42
5 70,02 4,09 0,45
1 41,15 2,28 0,67
2 54,61 2,71 0,43
12 3 50,84 2,56 0,52
4 62,68 3,32 0,36
5 45,85 2,69 0,28
1 60,52 3,11 0,63
2 80,26 6,16 0,75
13 3 78,63 4,21 0,38
4 88,96 4,95 0,62
5 90,82 4,45 0,92
1 33,4 2,48 0,37
2 54,6 4,09 0,26
14 3 72,95 3,18 0,5
4 85,66 4,43 0,53
5 85,88 4,76 0,31
1 69,07 4,16 0,49
2 86,12 4,54 0,4
15 3 81,36 4,36 0,36
4 120,07 6,12 0,71
5 82 4,23 0,64
1 0 0 0
2 80,78 4,04 0,41
16 3 100,14 5,18 0,59
4 113,89 5,15 0,72
5 128,68 6,79 1,01
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1 81,27 4,19 0,7
2 79,76 3,98 0,43
3 95,43 5,51 0,76
4 plant
17 2 o ;8 0,76 0,51
plants | == 94,91
In plant
one = 3,37
cube | 70,13
5 88,23 4,76 0,6
1 100,03 5,15 0,66
2 109,3 5,37 0,66
18 3 143,86 7,19 0,64
4 132,41 6,24 0,62
) 126,53 6,2 0,49
1 95,98 4,89 0,5
2 89,17 6,35 0,32
19 3 129,98 6,39 0,53
4 112,75 5,64 0,51
5 105,33 6,05 0,32
1 72,65 3,03 0,38
2 93,4 411 0,58
3 96,29 4,13 0,33
4 114,95 5,36 0,52
20 5: plant
2 1= 2,18 0,3
plants | 53,711 o9
In plant
one 2= 0,97
cube | 23,18
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Fresh and dry weight of lettuce, harvested on 13.07.2010

Fresh weight | Dry weight :
ﬁ:; pﬁaor:t of shoots:qg ofyshoo?s, [;Hc\)’:’)ig gt
23.07.2010 g ’
1 59,72 0,5 0,1
2 48,16 1,76 0,13
1 3 50,77 2,2 0,09
4 41,18 2,1 0,12
5 31,14 2,72 0,02
1 58,49 1,17 0,12
2 86,02 4,12 0,26
2 3 48,07 2,18 0,12
4 69,61 3,94 0,11
5 27 3,29 0
1 55,09 2,64 0,27
2 51,23 1,62 0,25
3 3 68,35 3,41 0,2
4 42,76 2,65 0,23
5 54,49 3,56 0,18
1 46,02 2,93 0,08
2 45,51 2,36 0,1
4 3 45,52 2,18 0,12
4 55,23 1,89 0,18
5 53,14 2,26 0,29
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1 71,08 1,57 0,28
2 65,06 3,17 0,19
5 3 70,21 1,47 0,25
4 70,56 3,29 0,23
5 34,17 3,61 0,26
1 56,76 2,11 0,33
2 67,82 2,43 0,17
6 3 39,69 2,16 0,21
4 51,99 3,51 0,2
5 43,6 2,99 0,16
1 55,15 1,91 0,15
2 69,43 1,93 0,16
7 3 48,5 2,13 0,16
4 43,65 3,32 0,19
5 40,08 3,54 0,13
1 51,46 2,78 0,15
2 75,48 4,91 0,54
8 3 45,93 2,19 0,12
4 92,31 3,88 0,37
5 50,92 2,71 0,17
1 73,88 3,51 0,23
2 70 2,69 0,21
9 3 73,56 3,94 0,39
4 74,69 3,36 0,24
5 67,71 4,08 0,3
1 67,13 1,84 0,14
2 88,21 2,37 0,49
10 3 64,33 2,96 0,14
4 48,75 4,83 0,09
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5 34,28 3,25 0,07
1 77,60 2,3 0,45
2 83,62 3 0,39
11 3 64,97 1,98 0,31
4 61,91 3,77 0,39
5 47,86 3,98 0,18
1 72,38 2,25 0,08
2 71,28 2,14 0,35
12 3 62,27 3,1 0,24
4 43,15 3,79 0,15
5 58,22 3,81 0,4
1 67,15 3,74 0,21
2 64,88 2,87 0,4
13 3 76,04 3,8 0,2
4 68,53 2,24 0,36
5 70,78 3,24 0,15
1 59,7 3,51 0,24
2 73,18 2,14 0,33
14 3 68,4 3,43 0,2
4 58,28 3,88 0,28
5 66,75 3,29 0,26
1 71,04 3,62 0,5
2 68,1 3,51 0,27
15 3 64,55 3,27 0,27
4 69,99 3,54 0,2
5 67,01 3,97 0,48
1 43,61 2,22 0,28
16 2 84,83 4,53 0,3
3 69,63 3,49 0,2
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4 81,98 3,62 0,49

) 85,05 3,91 0,14

1 49,25 2,14 0,25

2 51,06 2,49 0,3
17 3 39,74 1,52 0,22

4 47,94 2,41 0,11

5 3541 1,63 0,14

1 49,43 2,72 0,2

2 43,03 2,09 0,08
18 3 45,88 2,25 0,19

4 52,15 2,63 0,22

5 54,08 2,64 0,1

1 31,62 1,43 0,1

2 40,97 1,78 0,19
19 3 46,38 1,76 0,2

4 48,75 2,16 0,2

5 51,82 2,37 0,12

1 53,22 2,78 0,18

2 42,99 1,84 0,27
20 3 47,93 1,86 0,22

4 47,88 1,58 0,17

5 50,28 2,59 0,21
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Annex 2: As-run annotated procedures
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TEST RECORD SHEET T
‘ - MPP-REC |10 -4101(0) 0A Aag’ y /:_}_.

Compartment, : CIVb

Test Phase : 1

Test title : Preparation of the chamber

Objectives:

Applicable test plan and test protocols

N 4042

Hardware: HPC1 compartment and control system

Person responsible for the test : Natalia Tikhomirova

Test prerequisites :
-clean with ethanol 70% all surfaces inside HPC1+HVAC
-clean with KGH liquid loop of HPC1

Step Action description Expected results / Date / Observed results / C/ |Initials
No. : Nominal behaviour Hour calculated / remarks - ref. | NC
‘ of Deviation
Lamps are switched ﬂ//ﬂﬁ//p
on and C | €M
Switching on 1 MH lamp per | environmental /Z/ ! _5'0 '
1 module for manipulation conditions in HPC1
inside the chamber allow to perform
manipulations inside
the chamber .
Personal Protective gy /p‘é//@
Putting on Personal Equipment is put on Y i ¢ oM
2 Protective Equipment: operator is ready to / f
goggles, lab coat, safety P f leani y
shoes, gloves, shoe covers pertorm cleaning
manipulations inside
the chamber o
Aluminium air ﬂ//y_?//(ﬂ
- . balancing panels are . ;
Removal of aluminium air g '
3 balancing panels out of _ r emovgd n orderto | /3 14 (' W
HPC1 ‘enter inside the
chamber for free
manipulation .
1.Demounting of plastic tips | 1 11PS &€ removed | (77, ﬁ—’}// o
of spigots for further and can be
4 cleaning : cleaned /518 c | oM
2. pictures e’lre taken sc?parately
2.Pictures available i
Cleaning of plastic tips of . 3 / 0 3;//@
spigots with soap and Plastic tips of o oM
5 | distilted water and spigots are cleaned | /4 % ¢4 O
subsequent rinsing with and rinsed well
distilled water
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deBarcelen
, Type Chrono Page : of
" MPP-REC 10 4101(0) -0/ 2 [
-Compartment : CIVb Test Phase : 1 '
OX034
Cleaning of the bottom No dust can be “X/ %{Q’D Cﬂ'{
6 | inside the chamber with | observed inside the | [§. §& o 0
vacuum cleanew A chamber  plC
3. 1 4 “
N T el There is no problem sliah |
Preparation-of 3 L of 70% with supply of ﬁ//g')/'d Al won /f/w’ Fw”l’iz .
ethanot, filling of bottles | ethanol in sufficient e o f o0 1 :
7 | with sprayers for quantity from fj{?)O A bo (/ K/I’(
disinfection of surfaces in department, tools _ ( 2o/ elfomof )
HPC1 are ready for .
OV disinfection
Preparation of the chamber | Chamber is ready / Fauys bt M/@? .
g | inside for disinfection: for entering inside / % - / C g
taking trays out of the and disinfection of O - ’%@ (.%fv},f’
chamber ol | the surfaces
Putting on mask against ; . -
vapours and disinfection of ?{iﬁacfeis?;btlﬁe ﬂf/o»?ffﬁﬂ mask was nol ol
9 | all accessible surfaces /6”90 ne e,dﬂro\ . C.,, W
inside the chamber with ﬁ?g‘ :fr:‘aiﬁ treated M/é?ﬁé{éw E’E |2 Vs
ethanol 9.3 e
All accessible 03/0.%?6?6
: - : surfaces in HVAC of .
10 | Disinfection of HVAC HPCA are /0.30 O C M.
surfaces - . ¢
disinfected with
ethanal
Disinfection of aluminium Panels are (90?/[93[[2&” Also v W nabts
11 air balancing panels with disinfected and can // &9 ( ‘o dithwas e~ 3 . o,
ethanol outside of the be placed back into ‘ aed etk 4?0\, C
| chamber the chamber ;;\o;c.\fdﬂl:ﬁ-ﬂ- e Foasedl
T . Bot not of7 il o] Foam~
Placement of atuminium air o7 021/- _ q
balancing panels on the Aluminfum air A/ A were ~e m(l
12 bottom of the chamber to balancing panels are /02 Ye. C. eM
their nominal position placed in their ¢ O
preliminary putting on naminal position
disposable shoes covers '
- ' /03]
. - Tips are connected ﬂv{/ (’95/{ ;
i3 Ctlmrgfec:l.ng of spigots. to spigot at their {fi‘ 30 e C M
prastic tips nerminal position
03 fodfdag
Placement of trays, Trays are placed in 3( é{jﬁ w '
" 14 | preliminary cleaned with the chamber in their | /£, £¢ OV M
soap, inside the chamber nominal position
Tank is clean and ol /(94{&% i ) |
‘Cleaning of 120-L external d furth > / ordadl Co
15 | tank with soap and rinsing ready for further ,44/ M% &ﬁj{//ﬂﬁ/ M
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Compartment : CIVb

Test Phase : 1

Filling of external tank with
decalcified waterand 2 %

Tank fs filled and

Nol  ove

NC

| M

16 NaOH, mixing in external fg]}ﬁ?rn:shgnj’r@d’ and Yo M soop aud
tank ”
Uuetken
. pH is measured, .
Taktn‘g of 3 samples of data is considered not¥ done N CJ"
17 | solution for pH, as experimental 1
measurements of pH pointp1
Disinfection of external '
pump and ftexible tubing, Pump and flexible N1 dowe | CH
18 | to be used for main nutrient | tubing are o i .
tank filling, with solution of | disinfected ondlyy wo e Gud NC
NaOH from external tank DaN B
Empting of the tank, rinsing o '
with decalcified water, :ﬁgl::{ 2:::& well er'&z(ﬂ;g; o of
WAS
19 measuren"[er]t. of pH of sample from the oo t \@ NC/ CM
water until it’s equal to pH | [ " equal to pH Moomald andh WA TCA
of decalc1f}§ d water of decalcified water
{control point)
Rinsing of external purmp . :
; . o Pump is rinsed well
e bing ih esaleied | nd ot o vob dome | o
20 gogng out of tfie pur:p ;md ::nmkpx!s?t:;t?lttgep]-[ L
tubing is equal topH o ' e
decalcified water of decalcified water
. Tank, tubing and b e
Rinsing of external tank, ? . Nok Gevie
21 | tubing and pump \mfh pun;p ?refnr::d and NC (/M
distilled water ;‘22 y for further
Emptying stock A, stock . _ f?a?/fyﬁ'fm
B, Acid and Base tanks | Indicatorof bw  |,pr/7¢ Ve C
22 | by opening electro valves ‘t:]isia;q;; Seg;a 73 /(73/30/6 ' M '
from HMI in manual from HM /3°30 o
mode for 4 minutes i
When level of water in the : ﬂ%}/aya M
| tanks is low, emptying of | No liquid can be q[?r 32 O C
23 | the rest of water manually | observed on the 0-2" / il 1
with plastic cup and after bottom of the tanks 4 3/‘710/
with pipette : 1500
Disinlt(’ectipn of sto(fisk A, g?s?r'::ei:?ad and 1o ﬁfp{ﬁéffﬁﬂ on /j awd ool O Crq
24 stock B, Acid and Base ethanol can be ! Ba ¢ W Wwaleh

tanks with ethanol and
drying with paper towel

observed in the
tanks

g

For sheddt A andh Shock

(S-}@aeew—r#—.?»-&im WL

downt h ejou/
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M E LI SSA Pl IOt P I a I‘It Uni\';;s;t:;c:m‘bl:on\a
Type Chrono Page :
TEST RECORD SHEET e
MPP-REC 10 4101(0) A AT § /:_},

Compartment : CIVb Test Phase : 1

Cleaning of main nutrient Nutrient tank is 403 ;?ﬂ/ﬁ Z/‘h&f /‘1%
1! I3 -
o5 | tank with soap and rinse cleaned with soap  |/4,00-1.¥4 VZ{(IéJ/ P W//Z ¢ M
several times with and ready for ¢ ' - ﬁ
decalcified water further maniputation )i
]
. : 3 04 Abo
Filling of nutrient tank with A3 ﬂ Wl 7 % ¢
26 | decalcified water until top | Approximately 200 L /6 o J/éf / 9/ R [r M
“of the tank o Vi 4 ‘
TR PR K ¥ % -
Taking of 3 samples of pH % 1%§a‘ifrea and 3195-#{/9 e { /f ;’f‘ﬂ ~ '/',3//‘? C
o7 | water from nutrient tank will be a control /72 34 Y4 “'5;/0(/”(’ 9 _ M’
for pH measurements aint for further ,@ 2 #‘:/g »ﬂf}’ﬁ w
measuring #a4 F; r’g/ %?asurements
s -
FYENTR ; ; ) T
Closing of sampling W/Sémphng loop is 5.03 14 .SM% Z‘ / C
28 | HPC1 liquid loop before & ;l:jep‘:; values of EC 735 z/éb wa s | fl}(
following manipulaticns correct .
l%ﬂ.’/? f Ay kﬂH
« | Preparation of KOH solution
; . 4 kg of KOH for 200
29 | using previously put on L of water in . / NI CM
Personal Protective nutrient tank
Equipment ;
|
KOH is completely }
dissolved in the _ ,
Using externat pump mixing | nutrfent tank, no ) , =V
30 | and dissolving of KOH in the | pallet can be — NC CM ' 3
nutrient tank noticed in tr;(e ag
nutrient tan
: His measu‘red and
Taking of 3 samples of A . - -
31 | solution from nutrient tank ?i?stta:wue?;niﬁitas — NC EM
for pH measurement point xper
3:03,40g
Closing of nutrient tank Nutrient tank is 920 @ i\ﬁ
32 | with nutrient tank lid closed with screws /71' 30 QK
L ‘,?) . 6?{6’2 - Y
Enabling of irrigation in Irrigation is enabled 3.0 J{q F/OW 7 / é Zv /ﬂflh
33 | manual mode, water flow is | with given flow [ '71 L{S’ e
15 L/min during 1 hour ‘
9103 oo T
s s Irrigation mode is ?
34 | Disabling of irrigation mode off /jfm Ok C




i

of irrigation mode for 15

minutes

M E Li ss A Pi I ot P I a nt Universitat Autdnoma
de Barcelona
Type Chrono Page : op
TEST RECORD SHEET _ .
MPP-REC 10 4101(0).. o AT 5 /_q.
Compartment ; CIVb Test Phase : 1
' s mé G5l o f e /fr SZECAOY 7
Taking of 3 samples of pH is n'}easured and 3/ % 4’% =) ‘a4 /J 3 C:) M
a will be the Sanfle d ) % 0 </ g
35 | solution from nutrient tank experimental /fﬁﬂa i
far pH measurem@%g[f i P 574‘7@3 /)ﬁ:@ﬂo/ £C ///9/5
EC ta S miagB oy | BS
k/iﬁulﬁent tank is 4/@ /,{y/a _ :
almost empty but e C CcM
. . -E\a some liquid s /;‘W
36 Empting of nutrient tank observed on the
using drain valve bottom of the tank
due to design of th
‘ —— %\ Betope viosihf 7[
R - ) w
Rinsing[ of nutrien;g# = Wﬁé{?m;i Met fe{ﬁ‘ﬁg G‘Z:_(Ll—.,’/‘f,g;/ ¢ M_ w;/ﬁ}’ z magdm&
several times wit h 2 fpl- k=) /. 4;(,0
decalettied water and p {130 y-736 EC =308 - &Q%M o eu/!
37 | measurements after each ) 'b s {"‘5 f ; rr . j
i i is equal | control point so tank v ?i&y ‘?\}"c 3 M(/é f
iinse untit pHvalue is e contro AN < y
to control point (see té;;u is rinsed well /tf‘ﬁ; : Q [;i ij( %‘{ EC .,/ {72{} / ﬁﬁ {,
No 27). / smﬂa 5 pH=639 Ee =4 Soniple 5 f
Filling of putfient tank with Rinsing of liquid . #, - -’ " 1 Z/" gf"’///
38 decgleffied water and loo fgo rgsfdues J/f NT' [V Y/um ) t? ‘ o
bling of irrigation mode | !EOIEI m —_— CC o elMy 4% ff;/g”]
/ for 15 minutes
Taking of liquid samples :
“from 3 extreme spigots of g:t:\inﬁﬁa;:red and
module A and module C (6 . th
39 in total) and from nutrient :?12“5?;? el;if):rsin?;}r\?al — /V a N 7/
::::sgl:am Vﬁl:'e for pH points
; Disabling of irrigation mode | Irrigation mode is ‘ -
40 | and emptying of nutrient off, tank is almost - MC'/ N{/
tank empty g
pH of solution s -~
Repetition of steps No 38-40 | equal to control - =
41 | until pH of the solution is value, so liquid toop — V C ‘\“/
equal to control vatue is rinsed well from -
KOH residues
Taking of 3 samples of pH is measured and ‘ 6 e
42 | distilled water and pH data will be the 2d — / N {-
measurement control point .
Filling of nutrient tank with , w1
43 distilled water and enabling | Final rinsing of [V(, N(
liquid loop -~




MELISSA Pilot Plant

UurB

Universitat Autdnoma

deBarcelonn
Type Reference | Chrono Page . -
TEST RECORD SHEET ‘
. MPP-REC 10 -4101(0) | Q4 4676 [
Compartment : CIVh Phase : 1 ' '

Test

Repetition of steps No 38-40

pH of solution is
equal to control

41 | until pH of the sotution is value, so liquid leop
equal to control value js rinsed well from
KCH residues
Taking of 3 samples of pH is measured and //Z’/
42 | distilled water and pH data will be the 2d W
measurement control point
Filting of nutrient tank with 3
; | distilled water and enabling | Final rinsing of q |
4 of irrigation mode for 15 liquid loop ’{/g N ( ‘
minutes ‘
Taking of liquid samples |
from 3 extreme spigots of pH is measured and C T
44 module A and module C (6 - | data will be M N l
in total) and from nutrient considered as
tank drain valve for pH experimental points
measurements |
Disabling of irrigation mode | irrigation made is e :
45 | and emptying of nutrient off, tank is almost f/& eU { e, g :
tank empty 0
In case pH of solution is |
equal to pH of distilled )
water, rinsing of liquid loop | pH of water is equal [\/L N& 3 !
46 is finished, If it's higher to 2d control point, o
than 2d controt point, rinsing of tiquid {oop fj\/[
repetition of steps No 43-45 | is finished
until pH value is equal to
control one.
Rinsing of external pump Pump is rinsed well
with decalcified water until | and pH of last NT
47 | pH of water, going out of sample from the )\C
the pump is equal to pH of | tank is equal to pH i
_decalcified water of decalcified water .
Rinsing of external tank and | Tank and pump are =
pump with distilled water, rinsed and pH of last W M’
48 | pH of water, going out of sample from the ‘\/{/

the pump is equal to pH of
distilled water

pump is equal to pH
of distilled water

"This dosument is confidential property of the MELISSA partners and shall not be used, duplicated, modified or
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MELiISSA Pilot Plant Unlserins Ao
Tn)e Reference | Chrono Page : P
TEST RECORD SHEET
MPP-REC [10 -4101¢0) | _ _ Y~
Compartment ; ClVb Test Phase : 1

Cleaning of pH and EC

probes from sampling loop

pH and EC probes

49 with distilled water and are rinsed and dried
paper towel ' L B
Chamber Shell Infegriy /ﬂﬁl&ﬂlﬁ /9 4/ (|77 Eomatat Sawerw J
LeakageTest. COpds | X IO £ ) SEFYL | -~ -
injected inio the chamber /g 1 2p 08 f h ‘{F"','““-:Ei""sl"b'“dex j
in a closed configuration (3 tants,

(all sub-systems off, main o d

centrifugal blower h oedic)

excepted) to a set-point of , W / / -

1500 ppm. Allowing the 4/&40 W e g /ﬁfh

system to equilibrate at - M /508

1500 ppm for 2 hours to WW /S Smadl Mé?/l, _ P
allow time for %Leakageof COp | ,,%;{{ .| Formatat: Subjndéx )
equilibration with the (refative to initial ﬁ p ,,/7 72 /el f/ -

50 | passive air pressure value) per day is WM 2l jet , . &
compensation bags, €Oz lessthan7%per | M / [ MMMMMMMMMMMMM | |..-—{ Formatat: subinget. ]
is alfowed to passively day <~
decay through the - ids VM’ L /SZJ"’"/
chamber shell over a 24 ﬂﬂd 1}{ v a
hour period. The rate of _ 7 W/
leakage is calculated as {‘go/f;/:ﬁy-f)f/ 4 1i0 ‘z, W”J
the slope of a tangent to a /

24 hour CO2 curve, w/lﬁ 2 j / SJ _;,J by /”)*‘J

expressed as % Leakage

of CO2 {relative fo.initial MW’V“’* opts i
value) pet day h/h ['Zv%oiﬁ Lepd S ﬁ”ﬁﬂ5 Formatak: angl EJ.;
. ___, _____________ b Ke0d @ﬁ%__]

qfw fﬂm/zs I
S
ef f o
Which sensors are«alibrated? FM/J WM/ /
Where are theertificates?

MicrObi,o\{ical control of some locations?

This document is sonfidential properly of the MELiSSA partners and shall not be used, duplicated, modified or
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function Initials
Natalia Tikhomirova Visiting Researcher MPP Plant Scientist /\f'T
Cynthia Munganga MPP Analysis Technician M

Enrigue Peiro

MPP

Technical manager

=P
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Appendix 3 - deviations list

Deviation: Criticality
Repecehon of ASL Efanal i shead
2L Medium
High
Corrective action: Resp. | Due date
TG Tuwlo acord - Ho anes versNe e (Bl o]
b{,\m_ ?-mhcn(, (End. CODG\) & 0]
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
. Low
ollews ArC rﬁMAD\P&-FL High
Corrective action: Resp. | Due date
Roictndec i CPQ,ELW mee,’h“u—gs ; Mo{
ceongidec e meed (L wans yeceglon & 00 4
Hao. peoficol (endl c009)
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: + Criticality
Ditiec e WL NeOH /oH wed Wo Low
?MW ) ac_c&(d&u-(!, + wes q_?"d“ﬁé’—&(— @
Lot €88 (Red. MOU-IO -4IB! -AF - Z2/00307 ) High
Corrective action: Resp. | Due date
Tl (] aceovwt . AL e edlhen |
&P
5»{ S protocol  (eud  cooq) CLoq
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

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

f
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Appendix 3 - deviations list

Rel. of retests:

approved by

1 Pevlation: Criticality
Net Buly PR but olso  EC Augotrtuant CLow
Medium
Wl T kb High
Corrective actlon: Resp. | Due date
&’f%s &7 W-Q-C"S\!‘\A--M WLy RS caoH
ereotocal ( Emd €809 )
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
Low
See. MviePoun 3 edium
High
Corrective action: Resp. | Due date
N.A-
Corrective action performed and checked: Checked / Closing Date
Rof. of retests: approved by
.{ Deviation: Critlcality
Low
See - diAaPow sdium
High
Corrective action: Resp. | Due date
NA
Corrective actlon performed and checked: Checked / Closing Date

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

Memorandum of Understanding 1907/05/NL/CP
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Appendix 3 - deviations list

=.BEV .| Deviation: Crl_ti___qglity
i sinp «\ bt ok wie L s Mﬂ: )
Astlhed (gafer (u Sead ETf OLLC‘**LCAk‘Q W High
Corrective action: Resp. | Due date
o protocsl (B Sf ceod) Co0%
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Criticality
Low
High
| Corrective action: Resp. | Due date
N.A L
Corrective action performed and checked: Checked / Closing Date
Rel. of retests: approved by
1 Deviation: Criticality
The lealC fest fies MWML ab-«ﬁ\%., Low
S v i stead of a2y b facesced (edium)
(coun be acu.pmbln L(M M.La_n-fhfcﬂ{-:ﬂu"fm rafe are High
Corrective action: S o Resp. | Due date
(WAt o b‘?&fbah co-duct. N\an P
' o e | Deloby
{An GU..'{‘M\ HAQ. Cﬂu;:BhM 6—4'( Has. LQJ\JF teg y, > oA T
befoce o stefpeced cullud covnpen fu &¢ oD
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
@9&:\5 ?fﬁcwbn.rt weved  rw
\‘ﬁ oo o 05> ev ei.bz, i
cp Tebpedecy W MPP-OP- (i~ 4l

‘x'iwma-cy
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Memorandum of Understanding 19071/05/NL/CP

<
Pcu%(. 5}}{{




Ap@ﬂudﬁx 3 &x’ﬁAPQFQEC AQ- (ol (o)~ o4

Appendix 3 - deviations list
Deviation: : . Criticality
The veld F&NML éﬁ( %QL‘QQL%W*Ak%“ Low
wehweedts is mot AL&»‘ML@L - Medium
19
Corrective action: Resp. | Due date
ploe futledig g vibotly penel fsc L stapad
eocl eslilore Pacivannad. v W ndort. cnlfuges
Corrective action performed and checked: Checked / Closing Date
Ref, of retests: approved by
Deviation: Criticality
Low
Medium
High
Corrective action: Resp. | Due date
Corrective action performed and checked: Checked/ Closing Date
Ref. of retests: approved by
Criticality
Low
Medium
High
Corrective action: Resp. | Due date
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

their authorization
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MELIiISSA Pilot Plant

UAB

Universitat Autbnoma

deBarcelona
Type Reference | Chrono Page :
TEST RECORD SHEET
MPP-REC [10-4101(0) | 02 A 76

Compartment : CIVb

Test Phase : 1

Test title : Preparation of the chamber

Objectives:

Applicable test plan and test protocols

-N- 4012

Hardware: HPC1 compartment and control system

Person responsible for the test : Natalia Tikhomirova

Test prerequisites :
-clean with ethanol 70% all surfaces inside HPC1+HVAC
-clean with distilied water liquid loop of HPC1

Step Action description Expected results / Date / Observed results / C/ |initials
No. Nominal behaviour Hour calculated / remarks - ref, | NC
of Deviation
Lampds are switched 5120 LCU‘MPS wWew nok o len
on an ) :
Switching on 1 MH lamp per | environmental 05.05.10 A t(haed ©@> ¢
1 module for manipulation conditions in HPC1 becoule Wi Vo VT e
inside the chamber | allow to perform . -Q, « im 1B W
manipulations inside (4vnin) AUAPS An W
the chamber foovn Wi RMOVHYY
Putting on Personal Personal Protective A5:30
Protective Equipment: Equipment i3 put on. - C e
2 goggles, clean lab coat, Operator is ready to
safety shoes, gloves, shoe perform cleaning 05.05.10
covers , hairnet, clean lab manipulations inside (s win)
trousers the chamber o
Aluminium air
; A5 D
Removal of aluminium air balancmg.panels are © oM
3 balancing panels out of removed in order to 0 ¢
HPC1 enter inside the 03.05.10
chamber for free ( 1Bwin)
manipulation
1.Demounting of plastic tips 1';:]%5(?;{? tr)e;moved 16:30
of spigots for further .
4| cleaning; g;g;ggely 050510 C (M
2.pictures are taken 5 Pictures available {2win)
Cleaning of plastic tips of ;
spigots with soap and Plastic tips of 41200
5 | distilled water and spigots are cleaned ) ¢ |
subsequent rinsing with and rinsed well 06.05-10
distilled water

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or
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MELiISSA Pilot Plant

UFAB

Universitat Autdnoma

deBarcelona
Type Reference | Chrono Page :
‘ MPP-REC {10 -4101(0) 02 2.1/6
Compartment : CIVb Test Phase : 1
Cleaning of the bottom No dust can be 45233
& | inside the chamber with observed inside the | <0< {0 c
vacuum cleaner chamber (’i W) Cﬂ\f
There is no problem 1609
Preparation of 1.5 L of 70% | with supply of 0.
ethanol, filling of bottles ethanol in sufficient 06.05.10 )
7 with sprayers for quantity from T C | CH
disinfection of surfaces in department, tools (Smu‘k)
HPC1 are ready for
disinfection
Preparation of the chamber | Chamber is ready 10~ 095 Touy were talame l
inside for disinfection: for entering inside ow jrast © o Ci
& | taking trays out of the and disinfection of | 060510 | ¥ 124 _ nA, h 3o c | e
chamber the surfaces "0“)?' 1o —>
Putting on mask against . ) &
vapours and disinfection of ;\&gcg;s:;btlﬁe 10015 .
9 all accessible surfaces chamber are treated 06.05. 19 C |
;r;:;::gotlhe‘chamber with with ethanot (4h)
. All accessible MW is
s e et e g — | surfaces in HYAC of . I
1o | Disinfection of FIVAC - HPC1 are 060515 C |OM
shiulege EF Ldisinfected with (25ui)
ereel ;ﬁ ethanol S
[:3
Disinfection of stai Panels are A bo
11 steel air balancing panels disinfected and can
with ethanol outside of the | be placed backinto | 06.0S-tO
chamber the chamber Qo un )
Placement of aluminium air 2h00
balancing panels on the Aluminium air ! ('/ R H
12 bottom of the chamber to balancing panels are | 0§-05.{0
their nominal position placed in their
pretiminary putting on nominal position
disposable shoes covers
.
. . Tips are connected 1620 }:U\j
Connecting of spigots . : C,
13 plastic tips to spigot at their 06.05(0
nominal position
Al’%"f’l"t—, N N
Ptacement of trays, Trays are placed in  [12:US TPO““}A Weae \’_ﬂd" aarg c lom
14 | preliminary cleaned with the chamber in their [10.05.10 | Qeaned o J}‘/‘Woé
soap, inside the chamber nominal position Fxpﬁﬂ ,
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de Barcelona
Type Reference | Chrono Page .
TEST RECORD SHEET '
MPP-REC [10 -4101(0) | g2 276
Compartment : CIVb Test Phase : 1
Emptying stock A, stock o dicator of | A6oo
- ndicator of low
14 E’ Acid and 1Bast\re tanlis level of liquid for all |06.65.10 C |cHo
y opening © CCIro valves | tanks can be seen .
from HMI in manual from HMI (g meia)
mode for 4 minutes
When level of water in the “16:to
tanks is low, emptying of | No tiquid can be - AC ‘ )
15 | the rest of water manually | observed on the 06 0540 C
with plastic cup and after | bottom of the tanks | (jp weir )
with pipette
Disinfection of stock A, Tanks are %S} 05.45
stock B, Acid and Base disinfected and no =
16 ’ ethanol can be S EE c | Ut
tanks with ethanol and observed in the 169
drying with paper towel tanks ( imf..%)
Cleaning of main nutrient Nutrient tank is ()G-f) 540
(7 | tank with soap and rinse cleaned with soap 1620 C. oM
several times with and ready for , .
decalcified water further manipulation @—0 i)
_ O - FIY AN . -
Filling of nutrient tank with veto C e
18 | distilled water until top of | Approximately 200L | pg. 05 10
the tank ( .
R0 mui ) .
« ‘ — [ = 4,94 s o
Taking 3 samples of distilled A%00 Pleg = gf 33 e Atlipifn
19 | water and pH, EC Done 06-95-{9 Pl - 3{0( 2z A6 ps e 1A
measurements @m} f’”} . ?{?({ &3 - /(fogr’;(“w
. _go,usldm
Taking of 3 samples of A1:08 | py, - 3,99 Ceaz OV &
20 | water from nutrient tank, Done 06:05-[0 fH, = :]79( Geg = (3t b 4
pH, EC measurements i1 v ) | oy« 1_' 94 - 9 r;{cw
| 0%
Closing of nutrient tank - Nutrient tank is - g
21 with nutrient tank lid closed with screws 0("%’10) C |
. {(Brmwa
: /4 O M Oo 1] .
ptng o perorel S8 | a0 ot waden
goggles, clean lab coat, R vscone Ao M vaun (M
22 | safety shoes, gloves, shoe Done 03.0540 A T Lecotin Of C
covers , hairnet, clean lab ’ R (el cfc& oC GO KM
trousers and entering into (5 mwm | g boey inshallabon OJ
the chamber with several i lq,éu ol o o colleclen.




MELiISSA Pilot Plant

UiAB

Universitat Autdnoma
de Barcelona

Type Reference | Chrono Page :
TEST RECORD SHEET
MPP-REC |10 -4101(0) 0L tt /6
Compartment : CIVb Test Phase : 1
sheets of paper, placement . 7
of paper under connection A0 A9 [15:4 TS p
of main collector 03.06. 42 ¢ TRM
(2 )
Enabling of irrigation in Irrigation enabled Ao A3US A7 00 C e
23 | manual mode, water flow is | flow =15L/min 0).05.10 | ¢1.05 [ A0.0S- 10
15 L/min Duration :Thour {/{L“) AY: 08
24 | Disabli e Irrigation mode is 15 JH ¢ |1
. isabling of irrigation mode off 0105_{ 2
, C Pdy - £.< & A= S o3k
e ok | P memsured ang (4215 | [ o < 1E T
25 [ tor pH and EC data will be the first | 37 5 (0 fliz — (1. Loe ST Upild
measurements experimental point Py = 619 @3 = 596 pqlim
Nutrient tank is ¢1s
almost empty but A ¢ o
. . some liquid is 01 .0s-10
26 En:gggg ?f nug;ent tank observed on the
- [eingdrainva bottom of the tank As.3S
due to design of the T
tank
Rinsing of nutrient tank ASNS | =830 & 30'69 e |
several times with distilled B P - 'V
57 | water and pH, EC Done oroslo| Mz = §92 Ecz . ElSpslug
measurements after each 1S P, = s~
rinse until EC value is not ;o;c;s 1o |k % S ‘ By = ?(;,Sq PSJUM
higher than 20 uS/cm YR c 1* - 6:95 L =53}
Entering into the chamber AL 00
and checking the paper o0C.1o .
28 under the main collector Done 0395 C |
whether it is dry or wet. AB:00
In cfase the papfer is‘wet, A 00 | THwan a QUAJ/l( ,Wj
performance of main W) Witk o :
29 | collector sealing and check | No leaks 10,0540 &Ute o watu deoww ¢RI
the leak again until no leaks . man colle o -
(200 |t be
can be observed Rt sealedh ond dhe
Cleaning of 120-L external | 1w tar forcher Jos foors e |AM
30 | tank with soap and rinsing vy

with distilled water

manipulation
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Type Reference | Chrono Page !
TEST RECORD SHEET
MPP-REC (10 -4101(0) 02 S/6
Compartment : CIVb Test Phase : 1
Taking samples from several 1300
locations in the chamber for OEND .
3 further microbiological Done 008 C et
analysis 1330
) Chamber Shell Integrity 5 :
L\ Leakage Test, CO; is 9:50 W\Q diooe O(Y V;wci;kg Col oM
/) | injected into the chamber 0).05.\0 | © Wdn - © St
«0¢ | in a closed configuration 9.5 ab ol ide Dalz )
4 | (all sub-systems off, main e (09 da D e
e centrifugal blower y
) | excepted) to a set-point of Awo¥un e
A 150t() plim. Ai‘I?;;virig t};e (hould be dorve .
©7 | system to equilibrate a do.d
1 1i&] 1500 ppm for 2 hours to (og shoulld od do
| allow time for % Leakage of CO, ta wamual Mo
equilibration with the (relative to initial to AS00 ppir dumma
32 | passive air pressure value) per day is U and bew +o
compensation bags. CO; | [ess than 7% per Srop v a% meckd.
is allowed to passively day ta by L A
decay through the ond see Ve s i
| chamber shell overa24 | T T v\');)_ - T T
hour period. The rate of
leakage is caiculated as g 9< Cuuibda ow le =Soapgu C | (M
the slope of a tangent to a pPobo + Blowen = Avio
24 hour CO2 curve, .es 4o
expressed as % Leakage ‘ Lo olf © (o
of CO2 (relative to initial Mn-as f‘u} ‘j/\’ \ t[ tF ][ L C | M
The st wa a Sugss
value) per day (2.05-1O ot WY pec
N 2S-123t gshenh P
Disconnection and 45:30
cleaning of condensate
33 | tank with soap and water, Done 07.05.10 ¢ | Ra
after with ethanol. After
mounting back of the
condensate tank
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3 Passed mFauted |

3 T"" -JOIG/!‘O

. Number of dev:atlons attached to the document "_-: gﬁ’
_ All dev;ations have been Justiﬁed or corrected ? YES

Checked by
MELISSAPilot Plant -

30/5/10 i
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function Initials
Natalia Tikhomirova Visiting Researcher MPP Plant Scientist

Cynthia Munganga MPP Analysis Technician Of"{
Enrique Peiro MPP Technical manager £
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Appendix 3 - deviations list

f

L)

| Deviation: Criticality
Lt wet guritelied o foo deews
ool vebuel (MWuudae e T des Qﬂm[ﬂ-— Medium
£, W,, ool Har verable wes High
Stoac . S5 4o peevent bot Gudd hous
Corrective action: i N Resp. | Due date
Talke Ao oo codTt T Jf{x—!— ANQANTT ' ka_ Eund o
o Roo o f:whwt +o Uese veukila -| &P 809
Hot. &N e landpe ace used (end of cOD9)
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
e vi"r\/b\oﬁbal.k. - m+ wtu CLSW, S ’W'L— Low
lalc ‘i‘QS JoiLLaL . iiiium
Corrective action: Resp. | Due date
Close -)—\*?’LUF o dorc sA—loets C, =05
Mguﬁ—vmeMlchr. NT (03.03.
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
o pechoned ww i spott [ o
BeBom  gecpramed e L gpo = | 2oe 1o
Deviation: Criticality
The q\c_\;akff;c @uwoot (}QJ Hur caliloreNow M!;Z\ym
u
Ao st MM Hig
“T Corrective action: Resp. | Due date

oAt
el

258

b ! [_._n 3 M’W‘M e H/«-L JHsDCE
Corrective action performed and checked: Checked /
Ref. of retests: approved by

Closing Date
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Universitat Autbnoma
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,[Taula formata

: de Barcelona
TﬁST RECORD SHEET Type Reference | Chrono: | Page:
MPP-RE 10 -4102(0 01 E
C 0) A/ 7}

Compartment : CIVb

Test Phase : 2

Tes

L title : Seedlings phase

Oquctives:

Appi'cable test plan and test protocols

TN AOA 2.

Harc{ware:

Persl:m responsible for the test : Natalia Tikhomirova

Testiprerequisites : phase 1 nominally executed .

rd

Step iDay Action description *Expected results / Date / Observed results / C/N |Initials
No.[ No. Nominal behaviour Hour calculated / remarks - C
: ref. of Deviation
1 0 | Sterilization of 2 flats of Rockwool flats are 2 /v o -
rockwool smalil cubes - sterilised and ready for | < / 05 /U) o C CH
Grodan AQ 36/40 6/15W seeds sowing ‘.
using following Ab: 20
procedure for Rockwool
safe manipulation: OP-
10-4101 (0}
2 | o | Sterilization of 1 ltreof | 30 minutes at 120°C < ‘
distitled water in 3105“0 o C ™
autoclave 16:10
3 o | Sterilization of 10-litres 30 minutes at 120°C i )
tanks for stock A and 0% jusio oK Ky
stock B (2), 20-litres tank J3:00 '
for seedlings solution in
autoclave
Prepatation of 10 L of i j%/ ]
4]0 stock A and 10 L of stack ;OLUES&SPT;:; ?neokre‘sjp;tr 0310 o C &
B solutions and 10 L of to prevent algae A4 00
seedling solution growth
according to TN 96.3. .
5 | o |Takinga bagwith lettuce | sterilization during 15 |7/¥3//0 s
seeds from the fridge minutes /5 57 /{j
and placement about 20¢ )
seeds into a glass.
‘| Addition of 5%
hypochlorite (bleach) to
L the glass with the seeds

‘This document is confidential propetty of the MELISSA partners and shall not be used, duplicated, modified or
transmitted without their prior authorization
- Memorandum of Understanding 19071/05/NL/CP
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- MELiSSA Pilot Plant U

Universitat Autdnoma
deBarcelona
T¢ST RECORD SHEET Type | Reference | Chrono: | Page:
| MPP-REC -~ [10 -4102(0) 01 ]
Compartment : ClVb Test Phase : 2
(until bleach covers alt
the seeds} )
6 | o |Placementofthe seeds | seeds are sterilized but [4/0%/0
into a sieve and rinse some lost of colour can / ’%/ : C A/F—
with 11 of distilled be observed due to /6 ‘06 '
sterile water treatment with bleach | -
7 o | Sterilization 2 seed No ethanol ean be L/Q @ s o
germination trays with observed on the trays ,/.‘?/ - C AA
70% ethanol and paper /4 65:;2“'
towel =/t 465
8 o | Placementof 2 flatsof | Each tray must contain o/,
rockwool small cubes - 98 cubes 4// 5//‘9 . :
Grodan AQ 36/40 6/15W /6. 96 C na
into 2 seed germination /6. 36
) trays
g | g | Using tweezers, Attention should be r
placement a single paid during process of z//(?g@ C? /fAr
' lettuce seed in each hole | seeds sowing in order / é r 37
| of Rockwool cubes not to sowmore than1 | ") /. _97
seed per cube and not /?

miss any cube

10 | o | Measurement of pH of pH of seedlings ' D '0, - a’{
irrigation solution for solution is 5.8-5.9, 4/@ // /// "6/'/ 4
seedlings, in case it's Rockwoal cubes are

| 5.8-5.9, watering of wet, but not ;’W : d /ﬁk

Rockwool cubes with this | overwatered (no liquid
solution. tf pH is higher beneath Rockwool) 1410
[ 2l

than 6.0 or lower than
5.8 addition of about 1
ml of 0.5M HNQO; or 1mL
of 0.5M KOH (depending
on pH if it’s low or high)
to the 10L of the
solutfon, mixing well and ‘ . .
checking of pH again. ’ . .
Repetition if necessary '

untit pH is about 5.8-5.9.

P i I
11 | o | Taking photos of the Day, of crop test 0¥l ®

trays. . {Rockwool sheets f
without seedlings) / ?' /‘?

- | Addition of a plastic tray | Trays are covered in . -

210 cover to each tray Y orer to maintain é//yj//ﬁ C’ M
: humidity inside the /?J /?, -
tray and enhance seeds )
germination

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or
transmitted without their prior authorization
Memorandum of Understanding 19071/05/NL/CP
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TﬁST RECORD SHEET - Type Reference | Chrono: | Page:
I ) MPP-REC 10 -4102(0) 01 3 17
Compartment : CIVb Test Phase : 2 LB
13 | o | Activation of Schnmder Schneider controller is S R ekl 1.--1{ suprimit: contotl
T P o e a1 s et B e S

mode: auto, 1 MH and 1 environmental o

HPS lamps per module conditions set points I]" &f Vﬂx/w’/ ¢ /4 ﬂ/ '
on. Day time - 16 hours, | used for seeds : . °{HV /LWGM{ A—/ g Af
night time - 8 hours. Fan | germination and
Mode: auto. seedlings growth /X 5\ﬂ&

Temperature and . ; { (=
humidity mode: auto. T Expected ‘FW MW D i
day and night set points | measurements on ZA}R [‘
- 20°C, day Rh =50%, sensors? £x/irde e ,6/ /
night Rn=70%. Air Blower | 4, ¢ (i /143 $0450#5 i ;; AR
Mode: auto. o qmuf,l/jfr’?ﬂ/: T /ugf g “26’5
14 1 o0 | Placement of the Chamber is closed and %/03 [0 tal. > 42
germination trays into all conditions in the i ' ELO0
HPC1 and closing of the | chamber correspond to /qlﬂﬂzs’ ST&-’/ML o, o0 C/ W
doors from both sides of | conditions for seeds %’W/ ¢ AR
HPC1. germination i
F ri
i5 | 1 | Opening of the chamber, | Day; of crop test é/ﬂf:/ﬁ 0
taking photos of the 10 34~ K ¢ M

trays with plastic cover
and after without the
cover,

(0, 41

16 | 1 | In case not more than Check of seedlings 57'9_37//0 /1/67 M?j %

60% of seedlings in each | germination, repeat in .

tray can be observed , the afternoon /tg.f(/,;l be seeq
addition of plastic cover
and closing the chamber

checking of the seeds germination

17 11 In the:afternoon Checlfof_seedlings_ yﬂjy/;) /l/ﬁ .S é’é‘ ;// , S‘ .
germination again. If /(f{j?f & i v/

more than 60% of
seedlings are observed
opening of the trays. If
_not the trays are left
covered until next day

18 i 2 | Opening of the chamber, | Day; of crop test ) o
taking photos of the : HO” 10] 7o 7. 0/ Aw 9 C C H ) HLZ }’Q/Z(@
trays with plastic cover L3030 | tom é o
and after without the 7 Cou,@d/ﬂff Lﬂk{p}vh& x " A4

cover. ’ / . ,_\g /{
19 | 2 | In case not more than Check of seedlings 6/ bt
60% of seedlings in each | germination, repeat in / 0‘]7/ //0 R}/I/&/é éZJ / l[f(g M _

tray can be observed , the afterncon

addition of plastic cover
and closing the chamber %V//f {{)ﬁ* /%f/#f&q i
v v

This document is confidential property of the MELISSA partners and shall not be used, duplicated, medified or
transmitted without their prior authorization
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| MPP-REC  [10 4182(0)| 01 Y
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20 | 2 | Inthe afternoon Check of seedlings = . ;
checking of the seeds germination : M CM

germination again. If
more than 60% of
seedlings are observed
opening of the trays. If
not the trays are left N
covered until next day

germination and if more | germination

21 | 3 | Checking the seeds By this day usually ,}/j//,ﬁ) ?19/;,- ﬂ7{ chﬁ//
than 60% of seedlings are | percentage is more 20l 50 4 %/é/ 4¢ CFC?/F/

observed in each tray than 60% per tray and
opening of the trays _plastic covers can be
(taking out the plastic removed from the trays
COVETS).

22 | 3 | Taking photos of both Day; of crop test 10440 Ace mOr¥ e
trays

23 | 3 | Checking of pH of the pH of seedlings 7
seedlings nutrient solution 15 5.8-5.9, !VW/ / ’( ‘41/(/ M
solution and in case it’s | Rockwool cubes are } ﬁ/ Y7 ﬂgﬂ/
5.8-5.9, watering . wet, but not
Rockwool cubes with this | overwatered (no liquid L’/ﬂ/ //L ‘hﬁ &
sotution, approximately | beneath Rockwool) )/ﬁ(j ¢ (W
900 mL per each tray, ' 7
Regulation of pH with we W

acid or base in case it is
higher than 6.0 or lower
than 5.7 {see step No.10)

24| 4| Taking photos of hoth | Day, af crop test P4 (;1 L R
trays / ‘3/7 A ‘ C M

25 | 4 | [nthe afternoon Rockwool cubes are €% -
watering of the plants wet, but not /j//&

with the solution if overwatered (no liquid /Z/.' %0 égf/f f" KQ/LL&O@, ¢ A

necessary, approximately | beneath Rockwool} 6’ /
500 mlL per tray.

26 | 5 | Taking photos of both Days of crop test. e )/—/ ﬁ’?‘ .S&?{[/ J!/‘féﬂ?éf L

trays. Watering of the Rockwool cubes are /“/j‘gf / ?l ¢ M

plants with the solution wet, but not L/MW If‘;

if necessary overwatered (no liquid fpﬁf‘” o 5

beneath Rockwool) . f o,;)f /, ,;‘pc

Cutting of polypropylene tripes using 0/0% -
7| film for trays covering emplate /0/ M C /J

against algae growth at [0:69

maturity phase -/ 4’%’0
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TﬁST RECORD SHEET Type Reference | Chrono: | Page:
I ' MPP-REC 10 -4102{0) 01 S 13
: Compartment : CIVb Test Phase 2
28 | ¢ | Taking photos of both Day, of crop test, /9/05//0 I /;'
. trays, Watering of the Rockwool cubes are /5 jg/ ;f“-f i
plants with the solution | wet, but not e IS We,é LW
if necessary .| overwatered (no liquid fﬂvﬂﬂ- s,eg (Al [3/5
beneath Rockwool) ) f
29 | 7 | Checking of pH of the pH of seedlings S0 Y0
seedlings nutrient solution is 5.8-5.9, /7/ é/ /V fg-; //B; ff" ¢ W
solution and in case it’s | Rockwool cubes are /l{l 0‘% W&W/ﬁ//
5.8-5.9, watering wet, but not : L0 sl y
Rockwool cubes with this | overwatered {(no liquid .fdf’// gt W/“‘ﬁ"’ oAy
solution, approximately | beneath Rockwool) : ,L j IO A2, C%t’ﬁwj
900 mL per each tray. ‘ 6{/& ﬂ‘
Regulation of pH with %“ _5p AL
acid or base in case it is
higher than 6.0 or lower 5?{5’2 o, 73 ,{(/ T
than 5.7 (see step No.10) / 44 g bgehfe t?p; i f,m‘t;%/
3o | 7 | Taking photos of both Day; of crop test. 7 1/!93//0 N _
trays. /[/r o0 _ C W’
31 | 7 |Addition of stock A, stock | Tanjgare filled for /Q/ﬂ.-i/;c
B, acid and base maturity test start up a A ?
solutions into the 3 130 :
appropriate tanks until a ‘
mark on each tank
32 | 7 | Addition of 1.3 litres of | Solution is mixed and N7 Lo
stock A and 1.3 litres of ready for transfer into ! .03 0 /j' BLoof I (, (,H
stock B into the 120L HPC1 nutrient tank A 3L o] &
external tank, mixing .
thoroughly solution in WeAt LA
the 120L external tank Hu ex kMWLQ«
using a pump ' : Lo W andk P "*“T
33 | 7 | Transfer of 12Q liters of | Selution is transferre 1.03.12 ‘
the nutrient solution without any leak -0} o L wits C o
from external tank into \7\0,'1/\4 eale-d
HPC1 nutrient tank using | Expected . ek
a pump measurements on level in e e oip e le.jo )
- : sensor? Fam A (ne wore- G0 13 T loc o oy afler
34 | 7 | Addition of 40 liters of Water is transferred 9 ‘
distilled water into 120L | without any leak 2.03.0 ot © wethea
external tank and 3.5 W b amdemned
transfer of 40 liters of Level? - .
distilled water from A
external tank into HPC1 am e
nutrient tank using a g-9% g‘.s‘nf(ghgw DAS‘ULK A e botkowe o]
pump Ameh b wive  w Ver | Sake pieae Mn‘& Foumlss i
35 | 7 | Taking the trays with During 1 hour the trays [{l.63.10 C )
seedlings out of the are in HPC room under Ve VG
chamber , ambient conditions .00
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TEST RECORD SHEET B | e
| MPP-REC {10 -4102(0) 01 E
‘Compartment : CIVb Test Phase ; 2
36 | 7 | Taking 20 trays out of Sterilization of the ozl :
the chamber and wiping | trays oo
20 trays with paper - : Wreo : C)
towel wetted with '5«, '
ethanol >4
37 | 7 | placement of 20 trays Trays are inside the nlo e C
. chamber in their
into the chamber nominal position - i 40

38 | 7 | Activation of irrigation Irrigation system is A jofe| flob wadi s
system from HM! in aute | activated, water flow ot AT
mode in order to adjust | is 10-11 L/min ) /S 10,0 "/‘2 A
/

pH and EC of the LS Bt
nutrient solution Flow reading .
39 | 7 | Performance of leakage | No leaks L /
test of the main nutrient ,;Z/ 0,4//,,0 OK
solution collector in the 10:53
chamber ,
40 | 7 |WhenpHisequalto5.9 | hrigation systemis off, [ ZX/03)p gL i
- | and EC to 1.9, disabling no liguid circulation in 5 1'/ ﬁ' c
of irrigation system the HPC1 “'

v N Y NF =

41 | 7 | Taking of 6 samples of Samples of the solution /9?/(?3//0

nutrient solution from are taken according to /v? o0 S’&wyﬁ&g AL ﬁ'kfff? C

nutrient tank: the written procedure, % /
s . nutrient tank is tightly ‘ N 2ot K
a. Irrigation system is closed /3130 /J/ Wﬁ/’ b

off.

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the

value Den’t keas thie

/‘S &/Q%ﬁf -

|

VAtV DO T RECR TS i
|

!

i

solution but empty it
into sewerage.

¢. After taking 3 samples
continuously into 3
plastic cups {preliminary
labelled) and placement
them into the fridge.

d. Taking 3 samples
manually from the top of
the nutrient tank and
placement them into the
fridge

f. Closing nutrient tank
with plastic cover and
screws, making sure it is
airtight
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| ' . MPP-REC 110 -4102(0) 01 F1¥

Compartment : CIVb

Test Phase : 2

42

8 Daysy of crop test,
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function Initials
Natalia Tikhomirova Visiting Researcher MPP Plant Scientist A
Cynthia Munganga MPP Analysis Technician oA
Enrique Peiro MPP Technical manager &P

Af’@wx 2

o Awau.x Z. ({’N

MPe- &

= Jo ol (o)~ 04

=
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Appendix 3 - deviations list
Deviation: Criticality

Aot ol o
Stwee sk w{r&w (:W( il Shot @

witeided W Medi

m L‘J&ﬂ Aot ek G_n/Q {fote pic hacts oud Heid';m

clare i€ Coedl), ot Hluy ceuld be ew&d (ader 9
Corrective actlon: Resp. | Due date

a&ux‘\ e e A verkow 9{ e Coo9
tog S mot Cabiad (Eud Oooq)

Corréctlve action performed and checked: Checked / Closing Date
Ref. of retests: approved by

D/{z/\éiati;;r:r /g W . /M\ %,&L z g Cu,éJ o ’}& Critically
Medium
I\/s« M}aqf ﬂn #e High

Corrective hetfon: /é@"{/ ﬁ Resp. | Due date

& @aﬁﬁ
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

Deviation: Criticality
Low
Medium
High
Corrective action: i Resp. | Due date
Corractive action performed and checked: Checked / Closing Date

Ref. of retests: approved by
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TEST RECORD SHEET Type Reference | Chrono: | Page:
MPP-REC  [10-4102(0) | Mool A /3
Compartment : CIVb Test Phase : 2 m‘ﬁ_ o

Test title : Seedlings phase

Objectives:

Applicable test plan and test protacols N - dod /z

Hardware:

Person responsible for the test : Natalia Tikhomirova

Test prerequisites : phase 1 nominally executed

Step | Day Action description Expected results / Date / Observed results / C/N |Initials
No.{ No. Nominal behaviour Hour calculated / remarks - c
ref. of Deviation
1| 0 | Sterilization of 2 flats of | Rockwool flats are” |{7.05-10 | ey
rockwool small cubes - sterilised and ready for
Grodan AO 36/40 6/15W seeds sowing 315
using following e
procedure for Rockwool \5:5%
safe manipulation; MPP-
OP-10-4101 {0)
2 | o | Sterilization of 1 litre of 30 minutes at 120°C {12510
distilled water in 900 ¢ | et
autoclave 13- 00
Sterilization of 10-litres i . 0540
3 /0 tarks for stock A and 30 minutes at 120°C  {3.0S ., NC | e
stock B (2), 20-litres tank O4.05-¥O
for seedlings solution in e
autoclave
Preparation of 10 L of i .
4 |0 stork A and 101 of stock Solutions are prepared |43 519 ‘ N
B solutions and 10 L of 4. 0510
seedling sclution
according to TN 96.3. P
Solutions must be kept in
a dark ptace in order to
prevent algae growth 7
5 | g | Taking a bag with lettuce Done N1 5. /0
seeds Lactuca sativa L. 2 @ K e W
cultivar Grand Rapids J3 130
from the fridge and :
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TEST RECORD SHEET Type Reference | Chrono : | Page:
MPP-REC  [10-4102(0)| o1 z /2
| Compartment : CIVb Test Phase : 2 - 0L AF W

placement about 200
seeds into a glass.
Addition of 5%
hypochlorite to the glass
with the seeds (until
bleach covers all the
seeds). Sterilization
during 15 minutes

6 | 0 |Placementof the seeds | seeds are sterilized but |/{ #3240
into a sieve and rinse some lost of colour can |/ 7130 DK . M
with 1 L of distilled be observed due to
sterile water treatment with bleach

7 o | Disinfection of 2 seed The trays are A6:035 e

germination trays with disinfected and no |2 0510 ¢ | N
70% ethanol and paper ethanol can be
towel observed on the trays

8 | o |Placementof 2flatsof | Each tray must contain (/] 057/0 :

kwool Il cubes - 98 cub

rockwool small cubes cubes 15150 & W

Grodan AQ 36/40 6/15W
T 17— —into2seedgermination—p —7F- — 7 — |/ —1— — — — — — —|

trays
9 0 | Using tweezers, Attention should be VAN )
placement of a single paid during process of A |5:/ L. /I/VI
lettuce seed in each hole | seeds sowing in order / ? o=
of Rockwool cubes not to sow more than 1 |_ rqt? ! ]
seed per cube and not )
. miss any cube .
10 | ¢ | Measurement of pH of pH of seedlings [La 05700 -
irrigation solution for solution is 5.8-5.9, (7105 PH = s ( C| M
seedlings, in case it’s Rockwool cubes are 3wl of Bage (OSH)
5.8-5.9, watering of wet, but not PH'
Rockwool cubes with this | overwatered (no liquid = ﬁ'F s
solution. =~ beneath Rockwool) R"’W / o nﬁﬁ

[ v ek wﬂ'} Gion
11 | o | If pH is higher than 6.0 pH of seedlings /
or tower than 5.8 solution is 5.8-5.9 4
addition of about 1 mL of
0,5M HNO; or 1mL of
0.5M KOH {depending on
pH if it’s low or high) to
the 10L of the solution,
mixing well and checking
of pH again. Repetition if
necessary until pH is
about 5.8-5.9.
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T Ref Chr : P :
TEST RECORD SHEET ype forence [ Chromo | Page
MPP-REC {10 -4102(0) i 3 /3
&, A afCfio

Compartment : CIVb

Test Phase : 2

12 Taking photos of the Dayy of crop test Bos710 ok e | 7
trays. (Rockwool sheets /#1110
: without seedlings)
13 Addition of a plastic tray | Trays are covered in [/ OS]0
cover to each tray order to maintain q,;/flg—/ ol "z
humidity inside the 2t
tray and enhance seeds
germination _
14 Activation of Schneider | Schneider controller is |/ /0s//0| / y
controller of HPC1. activated with /&\/1 / it MG&CE ' Shpt ¢ |
environmental j ¥ A0 MG ,b’z W/K;/W }w//ﬂl
conditions set points | { hgd HMT | ¢ fansf Wt
used for seeds famt | Wor- .
germination and [\M'vls 7-9"”“’}/ ps /M’m{(f
seedlings growth: '
Light mode: auto, 1 MH 7 S8 ¢
and 1 HPS lamps per R/ﬁ) st wfz_é
module on. Fan Mode: SYRS Lt y
auto. Temperature and 10 Y%~
humidity mode: auto. %{[Zbﬁ /91)
Day time - 16 hours, / o) s
night time - 8 hours, T ?J" ) SME 7
- day.and night set R
points = 20°C, day Rh
=508, night Rh=70%, {7 f{‘fﬂe / é )
PAR sensors &30 )0
measurements:270-300 T 4104 03
ME ( mogiete € )
L6, by b Vi =
15 Placement of the Chamber is closed and | /7 iz 17 ~ | a7
germination trays into all conditions in the 13 M 0 ;’\ C
HPC1 and closing of the | chamber correspond to e
doors from both sides of | conditions for seeds
HPC1. germination
16 Opgning of the chamber, | Day; of crop test Bz oF 1z o
taking photos of the /Ao
trays with plastic cover
and after without the
cover. )
17 Check of seedlings In case not more than  |[/HS7 | Aoyt A peam; -
germination, repeat in 60% of seedlings in , // , @,é/ Wf i y(g{@ ved c s
the afternoon each tray can be 2 BVA ’
observed , addition of
plastic cover and
closing the chamber
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TEST RECORD SHEET Type Reference | Chrono: | Page:
MPP-REC 10 -4102(0) %4 y 3
Compartment : CIVb Test Phase : 2 S AR 2ets/1o

18 | 1 | In the afternoon Check of seedlings

checking of the seeds germination - )4/(7/ -
germination again. if .
more than 60% of '

ef

seedlings are observed
opening of the trays. If
not the trays are left

covered until next day

Opening of the chamber, | Day; of crop test 4Kl
92 taking photos of the s ’ ;\//0 oK @ M/
trays with plastic cover
and after without the
cover.

20 | 2 | Incase not more than Check of seedlings

60% of seedlings in each | germination, repeat in 1%
tray can be observed , the afterncon of

addition of plastic cover
and closing the chamber

21 | 2 | Inthe afternoon Check of seedlings [//py//o VAT O T
checking of the seeds germination . W 2
germination again. If ! ( W é/// AW, d(/%/ 1o / C /
more than 60% of 7f’// ¢ ple /M f

{— —|— —| seedlings are observed | — — — — 7 gp/ -
opening of the trays. if 1 '

not the trays are left
covered until next day

22 | 3 | Checking the seeds By this day usually Lo ks
germination and if more | germination Aslosto|« 6o /. OJ E cmanol | ~ g3
than 60% of seedlings are | percentage is more . com be oStuuest
observed in each tray than 60% per tray and 9:4o boshe covtrs ore
opening of the trays plastic covers can be
(taking out the plastic removed from the trays Aomeyec [”LO lids
Covers}. L -tl, ou,{,ts

23 | 3 | Taking photos of both Day; of crop test 15/95/10| o fafen as Lo | ¢ | oy
trays g /w/i’ awhi (o be

24 | 3 | Checking of pH of the pH of seedlings Iy /@ y/xo b foing J& /4
seedlings nutrient solution is 5.8-5.9, sow| ¢ | Gt
solution and in case it’s Rockwool cubes are ‘vé” J, M (s 6}’ '
5.8-5.9, watering wet, but not %49 A .

Rockwaool cubes with this | overwatered (no liquid
solution, approximately | beneath Rockwool}
900 mL per each tray.

acid or base in case itis | solutionis 5.7-6.0
higher than 6.0 or lower ‘
than 5.7 (see step No,10) .

25 | 3 | Regulation of pH with pH of seedlings /r/gg’/m Mot /M@ngfﬂ&w & e
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thoroughly solution in
the 120L external tank
using a pump

Universitat Autbnoma
deBarcelona
TEs-r REco RD SHEET Type Reference | Chrono : Page :
MPP-REC 110 -4102(0) Mol | & /A
Compartment : CIVb Test Phase : 2 A€ 20/5{lo
2 | 4 ;I';I;‘:g photos of both Day, of crop test M &gﬂv Y / LT e /e AT
27 | 4 | Inthe afternoon Rockwool cubes are
watering of the plants wet, but not M”ﬁy p //VDL C s
with the solution if overwatered (no liquid P
necessary, approximately | beneath Rockwool) / saidl /
500 mL per tray.
28 | 5 | Taking photos of both Days of crop test. J7OS7 I3 | Pl edos ane fon K’»flm ¢ e
trays. Watering of the Rockwool cubes are A A5 [ett (g — 5747 '
plants with the solution wet, but not ﬁfr/m wémaa n /L’f -
if necessa overwatered {no liquid Mf”h" e
i beneath Rocksfvool;]I ‘?0/ "y ff Cofet7o4
29 | ¢ | Cutting of polypropylene | 100 stripes using oﬂ(,%}jy/gf 0 e e
' film for trays covering template . ‘
against algae growth at 7 $ 02 }Vﬂ' J/ t’_z /Zﬁ?‘é /{é
maturity phase . cTrE, f"f@,’m?
30 | ¢ | Taking photos of both Day, of crop test. sy /’; (/ﬁus s {nfizz, s
g trays. Watering of the Rackwool cubes are 7 e //,&,;;wj_?j’/ rra o‘ -
plants with the sotution | wet, but not /4. Fhe & / W
if necessary overwatered (no liquid /ﬁ{,g [/m,ﬂ,g‘,( as pot
- |beneathRockwool) |  |Afiescany o
31 | 7 | Checking of pH of the pH of seedlings G570 /2/,/ ot Gpantryésd 30141 |
seedlings nutrient solution is 5.8-5.9, /f 5V g I wattrd C /L/T_
solution and in case it’s | Rockwool cubes are b 14 i/ Z/ 71 %_Z Sote
5.8-5.9, watering wet, but not ; bt 4 %(
Rockwool cubes with this | overwatered (no liguid vé "7 #hq §oom)~
solution, approximately beneath Rockwool} - ) {fo in (7
900 mL per each tray.)
32 | 7 | Regulation of pH with pH of seedlings
acid or base in case it is | solution is 5.7-6.0 Ad
higher than 6.0 or lower
than 5.7 {see step No.,10
33 | 7 | Taking photos of both Day; of crop test. / j’/ﬁS"//’O f/u/%ms wre Fakar E | AT
: trays. Vichin EdTo 07 Popy = fei z"’f’i‘ 4
73% - M,f’ ‘6%?,4;&
34 | 7 | Addition of stack A, stock | Tank are filled for 92 ‘
B, acid and base maturity test start up // b: 2 C U\-‘f
sotutions into the fo 050
appropriate tanks until a
mark on each tank
35 | 7 | Addition of 1.3 litres of | Solution is mixed and 61 30
stock A and 1.3 litres of | ready for transfer into Ab: i
stock B into the 1200l HPCT nutrient tank Ccl|C Il
external tank, mixing 200819
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TEST RE co RD SHEET Type Reference | Chrono: | Page:

MPP-REC ~ 10-410200)| 0¥ 7] © /A
Compartment : CIVb Test Phase : 2 AF taofcflo
34 Transfer of 120 liters of | Solution is transferred A6t 20
1 the nutrient solution without any leak. Level n ) 20 C C!Vf
from external tank into sensor does not et
HPC1 nutrient tank using | indicate that the level 2;03 {0
a pump is low or high

35 Addition of 40 liters of Water is transferred 16 : S0
distilled water into 120L | without any leak. ) i
external tank and Level sensor does not | 17 * % 'L
transfer of 40 liters of indicate that the level
distilled water from is low or high Y. o0
external tank into HPC1
nutrient tank using a
pump

36 Taking the trays with During 1 hour the trays
seedlings out of the are in HPC room under
chamber ambient conditions

37 Taking 20 trays out of Sterilization of the 19: 10
the chamber and wiping | trays ' C ™M
20 trays with paper 00,05 12
towel wetted with .

_ _ethanol- - - - - | __\ __ __ __ __ ___ )} | __

38 Placement of 20 trays Trays are inside the ASAS, )
inta the chamber chamber in their . C |

nominal position 21 -0%-A0

39 Activation of irrigation Irrigation system is 200 N
system from HMI in auto | activated, water flow |7 e sof
mode in order to adjust | is 10-11 L/min P : R t<a!
pH and EC of the EC . ABF (
nutrient solution 105 4D
approximatey for 30
minutes '

40 Performance of leakage | No leaks :

' test of the main nutrient ASAS . e | oa
solution collector inthe |~ o g v | i
chamber by putting oA "
under the connection of Uadin (paccio .
the collector several
sheets of paper. When _
the irrigation pump is 1‘/0’7%( ©
off, take the paper and
check if it is dry.

When pH is equal to 5.9 Irrigation system is off, L Dt - e em

1 and EC to 1.9, disabling | no liquid circulation in L PR- 593 & (L4
of irrigation system the HPC1 W {40 & AHo

42 Taking of 6 samples of Samples of the solution | cdo T bide
nutriegnt solutioﬁ from are taken according to | /1615 A de T fredse |
nutrient tank: the written procedure, VNSHO
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TEST RECORD SHEET P ¢
MPP-REC  [10-410200)| ™Mo | & / F
Compartment : CIVb Test Phase : 2 AF lvito

a. Irrigation system is nutrient tank is tightly

off, closed

b. Opening of drain valve | R#

and filling a plastic cup
with nutrient solution 3
times without closing the
valve, Don't keep this
solution but empty it
into sewerage,
¢. After taking 3 samples
continuously into 3
plastic cups {preliminary
labelled) and placement
them into the fridge.
d. Taking 3 samples
manually from the top of
the nutrient tank and
placement them into the
fridge
f. Closing nutrient tank
with plastic cover and
screws, making sure it is
 ajrtight —

/V.;",f\?:

A fRO

43

Days of crop test.
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function Initials
Natalia Tikhomirova Visiting Researcher MPP Plant Scientist f\f[_
Cynthia Munganga MPP Analysis Technician oL
Enrique Peiro MPP Technical manager ECP

Afeﬂuo{}x Z . v_.%,wnj ) ,ﬁp@u.._‘ilxz &w Mpp*ggcm/(,oﬁu,(o/[(ogpcz
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Appendix 3 - deviations list

Peviation; &’Q( % \-B + Criticality
Jo- L Hs fouwks fodtacK A end B wo Low
siealised sl e af Heoy hed y
wa‘“ Stemliged X od Pow ce [wo+ reoscdad ) High
Corrective action: Resp. | Due date
NA. (M achon  wes :
c,\/\’\»oudl\, mwaﬁu{i &h.wbt be. I\Mgwﬁoﬁ )
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: . Criticality
'D(C@u-erﬁ B{ A0 L siockc A+M cyu..aiz- Low
Ap L See s Solmfio. Mo Mediu
(,«L«.Qﬂ e V\i o PP hed beow pee- igh
Dot A M a.ot Fewce  (uot rec,aroh . \
Corr‘ectlve actiom: Resp. | Due date
N.A. de achion  Leed ;{W
Q,LMAgx?L recscdnp ¢ houl bt fonpeoved >
Corrective action performed and checked: Checked / Closing Daie
Ref. of retests: approved by
Deviation: Criticality
N‘o’f ol u-S é‘-&eﬁuz\\a-rs Ue P
§0L.  viw M_ P{Q ’}’QC/O ( 0(4‘-6"‘)“5) Me.dlum
'-i’w— G%R(VOVLQ bt oo Aracing Houl we ‘\,\p High
Corrective action: Resp. | Due date
ot e [lolble hulee e verd evelof
L0 ?\N el Urligae S o €Ff 0009
ochReal ettt e:fowuck:ﬁ (exnd 0004)
Corrective action performed and checked: Checked / Closing Date
Ref. of reiesis: approved by
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Appendix 3 - deviations list

Daviation: Criqgg!ity
Sewrt ol Ddear. R Medium
High
Corrective action: Resp. | Due date
NLA
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
Weas st yueded ot Ha pH =S Medium
i prod lrels (it et o Mot aewp\;wce_) High
Corrective action: Resp. ; Due date
N A,
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviatiom: Criticality
There MMAQ,@W e e 6\1)
| Medium
WMM‘{’ Sl o CQI/LLC_W :d ;
ig
Corrective action: Resp. | Due date
The weic should be e pacedh e |zies
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
bestc ey . ! e 28.06.(0
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MELIiISSA Pilot Plant
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B

Universitat Autdbnoma
- deBarcelona
T Refer : :
TEST RECORD SHEET ype eference | Chrono Page
MPP-REC 10 -4102(0) 03 A 1 ~+

Compartment : CIVb Test Phase : 2

Test title : Seedlings phase

Objectives: Tt Ur{wtiat Yo town Ao Mot m&(i% CWZ{W'“}

Applicable test plan and test protocols

TN ADA.2

Hardware:

Person responsible for the test : Natalia Tikhomirova

Test prerequisites : phase 1 nominally executed

Step
No.

Action description

Expected results /
Nominal behaviour

Date / -
Hour

Observed results /
calculated / remarks -
ref, of Deviation

C/N

Initials

“| Steritization of 2 flatsof |

rockwool small cubes -
Grodan AQ 36/40 6/15W
using following
procedure for Rockwool
safe manipulation: MPP-
OP-10-4101 (0)

“Rockwool flatsare—
steritised and ready for
seeds sowing

950610
3:50

o'

5

Sterilization of 1 litre of
distilled water in
autoclave

30 minutes at 120°C

93010
13: 50

Sterilization of 10-litres
tanks for stock A and
stock B (2), 20-litres tank
for seedlings solution in
autoclave

30 minutes at 120°C

930640
§:50

Preparation of 10 L of
stock A and 10 L of stock
B solutions and 10 L of
seedling solution
according to TN 96.3.
Solutions must be kept in
a dark place in order to
prevent algae growth

Solutions are prepared

250610
§:15

Taking a bag with lettuce
seeds Lactuca sativa L,
cultivar Grand Rapids

from the fridge and

Done

S Ok 10

MNe
Ct

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or
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MELiSSA Pilot Plant

UiB

or lower than 5.8
addition of about 1 mL of
0.5M HNO; or 1mL of
0.5M KOH (depending on
pH if it’s low or high) to
the 10L of the sotution,
mixing welt and checking
of pH again. Repetition if
necessary until pH is
about 5.8-5.9.

solution is 5.8-5.9

Universitat Autdnoma
‘ de Barcelona
TEST RE CO RD s H E ET Type Reference | Chrono : Page :
MPP-REC 10 -4102(0) 03 i ol
: Compartment : Clvb Test Phase : 2
placement about 200 YERKS AC
seeds into a glass. l ' S
Addition of 5% 160810 —
hypochlorite to the glass C /
with the seeds (until
bleach covers all the
seeds). Sterilization
during 15 minutes
6 Placement of the seeds | eeds are sterilized but |\4 137} Me | M
into a sieve and rinse some lost of colour can | __
with 1 L of distilled be observed due to | He-US1? C| i
sterile water treatment with bleach
7 Disinfection of 2 seed The trays are (Yoo
germination trays with disinfected and no |, .1 1 NE | UM
70% ethanol and paper ethanol can be A6-05-1- s
towel observed on the trays
8 Placement of Z flats of | Each tray must contain 11(y. ) 3 AL [N
rockwool small cubes - 98 cubes
Grodan AO 36/40 6/15W c b 10 4 T
- — into-Z seed germination-—-|- — — — — — éo—— - — — — — (““1— —M—
trays
9 Using tweezers, Attention should be RS L U‘-{
placement of a single paid during process of
lettuce seed in each hole | seeds sowing in order : 0k Ok C )l
of Rockwool cubes not to sow more than 1 2Ok \ i’
seed per cube and not
miss any cube
10 Measurement of pH of pH of seedlings 53,8 f- |C
irrigation solution for solution is 5.8-5.9, A5 it =530 - “A{
seedlings, in case it’s Rockwool cubes are A A () 1 ¢ aw
5.8-5.9, watering of wet, but not o '
Rockwool cubes with this | overwatered (no liquid
solution, beneath Rockwool)
11 If pH is higher than 6.0 pH of seedlings

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

transmitted without their prior au

thorization
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MELiSSA Pilot Plant UAB
Universitat Autbnoma
deBarcelona
TEST RECORD SH EET Type Reference | Chrono: | Page:
MPP-REC 10 -4102(0) 03 s /A
Compartment : CIVb Test Phase : 2
12 | o | Taking photos of the Day, of crop test Y 50 I -
trays. {Rockwool sheets 335 gty Mé: U\{ )
without seedlings) A
43 | o | Additionof a plastic tray | Trays are covered in 1500 el | O
cover to each tray order to maintain 95-Cht o A~
humidity inside the ' Col AT
tray and enhance seeds , .
germination St ich on) weler G (M (3l ) =3 20 G tg{fd:,
14 | 0 | Activation of Schneider | Schnefder controller is—pr&™ 9 s luikch o holF w ke (bpHdw)-4 pedl) Nl
controller of HPC1. activated with : kﬁﬁf{iﬂdcae -
environmental 150610
conditions set points o
used for seeds Co| Y
germination and
seedlings growth:
Light mode: auto, 1 MH D felvale EOMA-(A b
and 1 HPS lamps per —) Bckuale i’amP “
module on. Fan Mode:
auto. Temperature and
humidity mode: auto. -
Day time - 16 hours, DAR. MRS
night time - 8 hours, T .20 \UA ew,w'rf?*
— —i—day-and-night-set S S — N IR
points = 20°C, day Rh 248 - KRR e
=50%, night Rh=70%, — :
PAR sensors
measurements:270-300
HE
Placement of the Chamber is closed and | <. - pd
50 germination trays into all conditions in the 4 2’5 | AT
HPC1 and closing of the | chamber correspond to [X5-C4- (< c |y
doors from both sides of | conditions for seeds
HPC1, germination
16 (1 ) Openinghof the chamber, |-Dayy of crop test 20
taking photos of the ; = LR . p
,,,,, 4 | trays with plastic cover O‘}‘y SR R E W
and after without the 26 0hA e\ AT
cover. .
17 (1 ) Check of seedlings In case not more than | . ¢
germination, repeat in 60% of seedlings in i ()
‘ the afternoon each tray can be )
3 observed , addition of |1} S ho g \jw
plastic cover and I by
closing the chamber

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or

transmitied without their prior authorization
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Universitat Autbnoma
de Barcelona
T Refer Chr | P :
TEST RECORD SHEET pe elerence ono age
MPP-REC 10 -4102(0) 03 y /3

Compartment : ClVb

Test Phase : 2

18

0

In the afternoon

Check of seedlings

checking of the seeds germination I AD 4| e
4 | germination again. If A8 06l

more than 60% of & Zn
seedlings are observed '
opening of the trays. If
not the trays are left
covered until next day

19 | 2 | Opening of the chamber, | Day, of crop test 4 ) S
taking photos of the { W J / tg)g M| A
trays with plastic cover /l)z/l 714//’/742 Y t/
and after without the
cover.

20 | 2 | Incase not more than Check of seedlings _
60% of seedlings in each | germination, repeat in gfl&’u’(&y " }Lé /}/g 2,
tray can be observed , the afternoon e 7%%9

iy . / (L

addition of plastic cover M 2
and closing the chamber i

21 | 2 | Inthe afternoon Check of seedlings = /
checking of the seeds germination ?W/”/ ? Z{’M IYawrs
germination again. If ‘
more than 60% of /)4’//1 Wﬁ’w{/

— 1— —rseedlings-are-observed — — — — — — —-—

opening of the trays. If "
not the trays are left
covered until next day

22 | 3 | Checking the seeds By this day usually s -5 -
germination and if more | germination 5(15 %é% /7 I i
than 60% of seedlings are | percentage is more
observed in each tray than 60% per tray and
opening of the trays plastic covers can be
(taking out the plastic removed from the trays
covers),

23 | 3 | Taking photos of both Day; of crop test s o | 4
trays QQ d%?ﬁ /€

24 | 3 | Checking of pH of the pH of seedlings ~ e _ e
seedlings nutrient solution is 5.8-5.9, ﬁmz /%%@’Wmﬁ/ af e A
;oéu'tjic;n and in case it’s Roik\gocgl aébes are {%y% e o

.8-5.9, watering wet, but no B 2. oA

Rockwool cubes with this OVerwatered (no liqui % ' 4y o0 b Wﬁ
solution, approximately | beneath Rockwool) | Dew. -f"fy /! wnd d’#?ﬂi’:
900 mL per each tray. -

25 | 3 | Regulation of pH with pH of seedlings = Wt S ﬂf/@;/}?w&/ a8 | pe | 47
acid or base in case itis | sotution is 5.7-6.0 {%& s G
higher than 6.0 or lower ’ 7
than 5.7 (see step No.10) CW’/,,?}" 5/; Petovets {{;
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Universitat Autbnoma
deBarcelona
TEST RECORD SHEET Type Reference | Chrono: | Page:
MPP-REC 10 -4102(0) 03 3/ B
Compartment ; CIVb Test Phase : 2
26 | 4 | Taking photos of both Day, of crop test /3;&6"/;0 Flays e 0ovetS ALE fakal o T
trays
— e f; ;‘X;s /)/fﬁ@ o Laten _
27 | 4 n the afternoon ockwool cubes are i j
watering of the plants wet, but not 4%// /) //{,O;’; %céai/ )’;/ 2 ;Zq;w‘ & M
with the solution if overwatered {no liquid /630 ; 5 Vg/z@ e H/ 4 ‘f (f;‘f
necessary, approximately | beneath Rockwool) Fig 4 2 M Sis )
500 mL per tray. Y 5&0 ﬁ// l/?v(
28 | 5 | Taking photos of lfao;h Dayir.( of clrop I§e.‘;t. h/(;/% /10 7/ /Wc”pj /;/( Wiclon | C |47
trays. Watering of the Rockwool cubes are A e e,
plants with the solution | wet, but not ﬁ/‘) lﬁ’% 1’% - Wt
if necessary overwatered {no liquid
beneath Rockwool) _ _
29 | & | Cutting of polypropylene ?&&stripes using Ao /eC 11/ 7 ég / ey Aorireil I /Mj
film for trays covering emplate & 9? 090 "
against algae growth at
maturity phase
30 | 6 | Taking photos of both Day, of crop test, ;Z/L’?// he /;’wﬁxf il ke @ AT
trays. Watering of the Rockwool cubes are art)
plants with the solution wet, but not (3 Ao The tim /; A4 Wz//f:ﬁi(,;
if necessary overwatered {no liquid et Py — 460 b ”’/ s&hﬂ .
- - _beneath Rockwool)- | 35k f/f iy~ 1100 11 B
31 | 7 | Checking of pH of the pH of seedtings Lo\ The /)/Mql{ S oy C | 7
seedlings nutrient solution is 5.8-5.9, AP w1l wnthioht
solution and in case it’s | Rockwool cubes are i o /%;Z,"[ 509 it | /)j@
5.8-5.9, watering wet, but not fie
Rockwool cubes with this | overwatered (no liquid y
solution, approximately beneath Rockwool)
900 mL per each tray.) .
32 | 7 | Regulation of pH with pH of seedlings Aot/ 1o | Wi 7 Ad
acid or base in case it is | solution is 5.7-6.0 %W gW/ (,g 2@2 S
higher than 6.0 or lower e 7{ Lviis ‘z ( , Y-
than 5.7 (see step No.10 L J oS LoFY
33 | 7 | Taking photos of both Day; of crop test. oo | /1 //w”zf sere C | AT
trays. A | fakin
34 |(17) Addition of stock A, stock | Tank are filled for 570 v;//éﬂ 5 N
B, acid and base maturity test startup | // EER O ¢ L7
I | solutions into the Jo
appropriate tanks until a “}’?
mark on each tank
35 |( 7) Addition of 1.3 litres of | Solution is mixed and |3 /c V/a N
stock A and 1.3 litres of | ready for transfer into O ¢ A
1C | stock B into the 120L HPC1 nutrient tank
external tank, mixing @
thoroughly solution in ? /v
the 120L external tank
using a pump
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deBarcelona
TEST REco RD SH EET Type Reference | Chrono: | Page:
MPP-REC 10 -4102(0) 03 & -
Compartment : CIVb Test ilg?gase 12
34 |f7 || Transfer of 120 liters of | Solution is transferred [57/p2f70 Y
[- ) the nutrient solution without any leak. Level M oK e | m
/& | from external tank into | sensor does not 15V
HPC1 nutrient tank using | indicate that the level
a pump is low or high
0+ £
35 |/ 7} | Addition of 40 liters of Water is transferred 57 et ARy
( ) distilled water into 120L | without any leak. / ;%7:0 OK
/¢ | external tank and Level sensor does not Sl
transfer of 40 liters of indicate that the level
distitled water from is low or high
external tank into HPC1
nutrient tank using a
pump O::’f VE'P
36 (7 ) | Taking the trays with During 1 hour the trays |3$7Zes7> oK o AT
J " | seedlings out of the are in HPC room under g
U | chamber ambient conditions ey N2 _
37 (7 / Taking 20 trays out of Sterilization of the 57@ Lo oL 0 Fra
: the chamber and wiping | trays Jo '
0 | 20 trays with paper v e
towel wetted with
— }— —{ethanol e N e B LA .,y
38 | 7 | placement of 20 trays Trr]aysba re mi;;:le the e | A
into the chamber chamber in Lneir ™ s
nominal position &
39 |7} | Activation of irrigation Irrigation system is STeetie ,
( ) ,) system from HMI in auto | activated, water flow | /4., Or e | A7
¢ | mode in order to adjust | is 10-11 L/min
pH and EC of the
nutrient solution
approximatey for 30
. minutes , . )
40 | 7 | Performance of leakage | No leaks vl Ltk afe CLEE WA | ¢ | AY
test of the main nutrient SEUVRP 7 J% /ﬁ/ ;m/’zﬁda
solution collector in the foe (,g@/ 2/,
chamber by putting /67 / % /17/
: /76?/
under the connection of
the collector several W'?/ﬁ/’?f i
sheets of paper. When ﬂ/ /@/ﬂé ) /
the irrigation pump is (/¢ 4’
off, take the paper and
check if it is dry, -
41 7 | When pH is equal to 5.9 Irrigation system is off, v ol
and EC to 1.9, disabling no liquid circulation in e b—?z\J S Ao | o
of irrigation system the HPC1 U3 T
42 | 7 | Taking of 6 samples of Samples of the solution 5‘/,@67&/@ 3 Samplts dre Gz, v yn
nutrient solution from ?;e taK‘:{‘ accordlgg O e ﬁ@/ﬁ lpngti Valve, bt
i e written procedure, i —
nutrient tank: p Wf’%j jﬁ'% ”}"}’é‘f' .
This document is confidential property of the MELISSA partners and shall not be used, duplicated, ‘modiffed .5
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Universitat Autdnoma
deBarcelona
T Refi Chr : :
TEST RECORD SHEET ype eference | Chrono:: | Page
MPP-REC 10 -4102(0) 03 3 / S).
Compartment : CiVb Test Phase ! 2
a. Irrigation system is nutrient tank is tightly a3 Sludivh 1S

off.

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the
valve, Don’t keep this
solution but empty it
into sewerage.

¢. After taking 3 samples
continuously into 3
plastic cups (preliminary
labelled) and placement
them into the fridge.

d. Taking 3 samples
manually from the top of
the nutrient tank and
placement them into the
fridge

f. Closing nutrient tank
with plastic cover and

screws, making sure it is

airtight

closed

Al;?f%fi’ 2GS i the
/Mii'f /'gf/f/{ ?ﬁﬂ’bﬂk

g AP
43 ( 8) “Days of crop test. j’/_{;ﬁ‘?a ¢ Lo
/0 J4 e
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Date :

Conciusion forthe Test Name ': _.:Srgnature ::

”Rétao

% Passed O Failed:

Number of deviations attached to the document . ’3’ |

:__._j'Ali dewatlons have been Justn‘;ed or corrected ? YES 7 (@

-_Comments

Checkedby.
MELISSA Pilot Plant
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function initials
Natalia Tikhomirova Visiting Researcher MPP Plant Scientist N
Cynthia Munganga MPP Analysis Technician CM,
Enrigue Peiro MPP Technical manager é?
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Appendix 3 - deviations list

Deviation: Criticality
l%-n-&c wi? ;J::S rlelon La_g_K Jreg{— Medium
¥ (Test srdontzd o coummnication ) i) e
Corrective action: Resp. | Due date
No'f' ANLCL SE =g %L %’;t'lf < H--‘I‘Q-'*-OLO_EK
o ALisnena s benti OP‘L@"HOM &'Q( C@'\M.MWQ&M‘L
Q)J-&A-'hf VA E;JL?’
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
w? u—? c_é‘vmes Annt @
W doneinf Rt wee}c-flud-( peckscuned | Medium
claily wlaw  wdodaip daye High
Corrective action: Resp. | Due date
To fetctale y(mtmu Ao ciRes) 24
AaSKs Aot dipeldet o Hao 1B g
mand e diRoa ;,JQ Hos ‘aﬁhwt (mm)
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviatlon: Criticality
el aot checked o Hue ALt Low
o Bow aud we_kn\«-‘f bt eted o @
et prvonad o dey Lt ‘ot o [fechg Hou plonts | High
Corrective action: Resp. | Due date
N .5,
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
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Appendix 3 - deviations list

‘{1 Deviatlon: Criticality
ﬂf,eduh\-}ﬁ sl Rae.  wres et Low
ool jus Medium
High
: Corrective action: Resp. { Due date

To dobue betler fw Al aen veeEi- oo | Eredof

aS%—-.LL
&@@?ﬁt&’ enhg‘ry@je{)&cgoq) ek

Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

Deviation: Criticality

Tratta RNaw  Syslon.  wies et stoppede Clow )
bc(%rjt 'i'a—b\'\—f\f‘f'hi- JWPU——S . Medium

High
Corrective action:

( TF s st o Raal Cg-%( o erocest > | Resp. | Due date

N A
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
1 Devlatlon: Critleality

Lu.fﬁou : \Nsm.._-;;Qt wre e Hu Qv
nww\*ﬁ Q-:\" Taulc (;Q Rove 'resulde) High

Corrective action: Resp. | Due date
hcot " c«vﬂpwq 0P (M of 'c009)

Co}'recllve action performed and checked: Checked / Closing Date

Ref. of retests: approved by
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Appendix 3 - deviations list

eviation: L Ergica“w }
ILAALW\"\\OM ?}1 }ﬁ:qumwmg%; wol ALE}:\MJL/

Corrective actton

Resp. | Due date
g\,}g/L S \HPC’,A UAWMGL_ éb,u ’

% ~Uﬂ opy Bt
s T HuswT “p Gjﬁ: ey |
Correctlve action performed and checked: Checked / Closing Date
Ref. of retests: approved by

Devlation: Criticality §
Low ‘
Medium
High
Corrective action: Resp. | Due date
Correclive actlon performed and checked: Checked/ Closing Date
Ref. of retests: approved hy
Criticallty
Low
Medium
High
4 Corrective action: Resp. | Due date
Corrective action performed and checked: Checked/ Closing Date
Ref. of retests: approved by
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MELiSSA Pilot Plant

U

Universitat Autdbnoma
deBarcelona

TEST RECORD SHEET Type

MPP-REC

Reference | Chrono :

Page

10 -4103(9) 01

A 7]/

Compartment : CIvb

Test Phase : 3

Test title

: Maturity phase

Objectives:

Applicable test plan and test protocols

™ Ao4. 2

Hardware:

Person responsible for the test ; Natalia Tikhomirova

Test prerequisites :

Step |Day Action descriptien Expected results / Date / | Observed results / calculated | C/N [initia
No.| Ne : Nominal behaviour Hour / remarks - ref. of Deviation C Is
1 8 | Use of procedure for Rockwool large Wio

Rockwool safe cubes — Grodan /Oyj// OK C &ﬂ’f
manipulation: OP-10- Delta 4G 42/40 are | [0' 47
4101 (0) in order to dampened and can be | .
prepare rockwool large used for the following
cubes — Grodan Delta planting
4G 42/40 for seedlings e
planting
Taking trays with ik
2 8 seedlings out of the fa of crop test /a(/ ’0“;/ 0 C [ﬂ—
chamber. Taking photos 100
of the seedlings before
starting transfer to
bigger rockwool cubes.
F A 4
3 | 8 | Selection of 100 small Selected plants are é{/ﬂ%[) -
rockwool cubes with practically the same in 1y £ 1/};
Seedhngs that look their morphology and 7/1 4
similar (height of the will be used for
plants, size and quantity | transfer to bigger
of leaves). Taking photos | rockwool cubes
of these plants.
4 |8 :sg’gsal;?b:fys out of Trays ar? prepared for ,5‘2/‘%/ f'o ARRA
planting 173 4S

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or
transmitted without their prior authorization
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on,
day/night=16hours/8hour
5

Temp. and Hum.mode:
auto, air blower mode:

H = Universitat Autdbnoma
MELiISSA Pilot Plant do Bareelona
TEST RECORD SHEET Type Reference | Chrono ; Page .
MPP-REC 10 -4103(0) 01 2 /A4
Compartment : Clvb Test Phase : 3 ‘

5 8 | Placement of 5 big Cubes are prepared for /o? ﬂ%ﬂ Vet A
Rockwool cubes into planting 1202 ]
each tray, dampen with ' ol
distilted water if
necessary

.6 | 8 | Covering of each tray Attention should be  |[f/23//0 AT
- | with polypropylene paid during transfer /3100~ c VG
nutrient film. process. Seedlings are ; om
Placement of small not to be under the 13°40
rockwool cubes with nutrient film. Size of
seedlings into each hole | the holes in the
of big rockwool cubes nutrient film can be
increased if necessary.

7 | 8 | Taking of photos of Beginning of maturity |/2/* *’%’/ (4 -
several trays with phase of crop test | J{ 1o O AT
transferred seedlings. .

Placement of 20 trays 13.40
with transferred

. seedlings into HPCT P

8 | 8 |Activation of controt All activated loops are /é?/ﬁ_y/ﬂ 27 |
system: running TV £
Light Mode: auto, fan /3o
mode: auto, alt lamps ~ 13 3}

— auto, day-average
temperature =26°C, night
average
temperature=20°C, day
average humidity=50%,
night average
humidity=70%.

irrigation mode: auto, pH
mode: auto, EC mode:
auto, pH set point=5.9,
EC set point=1.9 mS/cm,
Condensate level: auto.

g | 8 |Whenalllamps are on Yiew of the plants
taking photos of all trays | inside the chamber
with seedlings inside the | before tightening of
chamber before closing the systemn

the chamber

Afeifo
/348

This document is confidential property of the MELiISSA partners and shall not be used, duplicafed, modified or
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MELiISSA Pilot Plant "o
TEST RECORD SHEET o Type Referencé Chrone : 'Pagc:
MPP-REC  [10 -4103(0) 01 A1 A4

Com

partment: ClVb

Test Phase : 3

a. Irrigation system 1§
off.

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the

closed

10 | 8 [ Closing of the inner Chamber fs tightly /;?/og//o -
airlock doors {curtains) ¢closed and crop test is , e ﬁ
and tatching of the outer ; started /3 N1
doors. Activating of CO; i
mode: auto, CO,
setpoint= 1000 ppm

t1 | 8 | Addition of stock A, stock | Tanks are filled until /d/ﬁj//&

B, acid and base initial volume (2.5 1) L
solutions fnto the ' / 5 £ C M
appropriate tanks until a

mark on each tank .

12 | 9 | Printing history graphs Results are studied and |/ _57(3//0 /,;g w&uf
for alc[flofops {lor the kept together with test {{ o0 j é C AT
period of 24 hours. protacol
Taking photos of the W£ gﬂW‘zf /’/M_&
plants from 3 windows . 1t 7/[‘?’

13 | 10 | Printing history graphs Results are studied and /5705//0 U 50 /1,:. IVW
for all loops for the _kept together with test . YA h/ﬁ’e
period of 24 hours. protocol [dio0 ; ! tZ e
Taking photos of the W a4
plants from 3 windows L %&ff

14 | 11 | Disabling of CO; control [ Use of peristaltic pump [/4 /73
for taking air sample for taking a sample § (p/’ / h,z/f ﬁk & "/7-
from the chamber and :
subsequent ethylene ~Hid3
analysis, After sample is
taken enabling of CO; -
control

45 Printing history graphs— I Results are studied and JA77%7, : v =
H for all loops for the kept together with test oo PL . C Ad
period of 24 hours. protocol /3} (;% ) (f.'// x Ve
Taking photos of the /8. ST /Z B WERE TAK L
plants from 3 windows . '

16 | 11 | Analysis of ethylene Results of analyses are |/5/¢77//¢ o ..%'A% Lhe pp e
concentration in the air | presented as graphics / /,; é/_, %ﬁ%f /@/ﬂi ﬁ} @ j]/f'
sample with GC of the - | Max value? / ‘?’ﬁ ' ]
department at least with /f.’ 30
5 replications

17 { 11 | Taking of 3 samples of Samples of the sotution | f5 £3/50
nutrient solution from are taken according to 57/{?{%9 (O'C ¢ /W-
nutrient tank: the written procedure, /

nutrient tank is tightly | . /4" 47

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or
lransmitted without their prior authorization
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- H Universitat Autd
MELiISSA Pilot Plant "/ omom
TEST RECORD SHEET Type Reference | Chrono : Page .
' MPP-REC  [10-4103(0) 01 Y 7AA

Compartment : CIVb

Test Phase : 3

valve, Don’t keep this
solution but empty it
into sewerage,

¢. After taking 3 samples
continuously into 3
plastic cups (preliminary
labelled) and placement
them into the fridge.

d. Enabling of irrigation
system in auto mede

Results are studied and

A

18 |42 | Printing history graphs 16/03/7 g /’mf‘f e /S g1
for all loops for the kept together with test |/ A f;‘f /ﬁ ¢ AX
period of 24 hours.Taking | protocol V3p -
photos of the plants /j_-; 7034 ﬁ'ﬂfk{ l)[b@

19 | 13 | Printing history graphs Results are studied and |f 22 FECT -
for atl loops for the kept together with test ;0?'/ -"b PK /L) 7,@ 1 (LM é 7
period of 24 hours. protocol [3.90
Taking photos of the Y o
plants M55 f’Mz/ev p/w/aj

20 | 14 | Printing history graphs Results are studied and 5/03 P Py, M k07 ‘9‘%5,
for all loops for the kept together with test ﬂa{gﬂv At i '/M/ e
period of 24 hours. protocol ' . .

Taking photos of the / qc'.'/f:-/p /WﬁS Mﬁéé
plants )

21 | 15 | Changeover of the Solution is changed and [f8/07//0 0;1 Py
nutrient solution: samptles of solution /, - g@ / #Vi% ! "S C ﬁ
disabling of irrigation before and after Ji. 05 /1/77/ \/4
mode, closing with changeover are taken. 1
manual valves inlet and 7 "ZS L /éj‘ M&

_outlét of the tiquid-in the

chamber. Opening
nutrient tank and taking
3 samples of nutrient
solution from the top of
the tank {manually) and
from the bottom using
drain valve (after
outpouring first 3
samples into sewerage).
Emptying of nutrient
tank using drain valve.
Rinsing of nutrient tank
with distitled water,
Preparation of nutrient
solution in external tank
(see TN 96.3) and
transfer into nutrient
tank. Taking 6 samples of

nutrient solution: 3 from

This document is confidential property of the MELiSSA partners and shall not be used, duplicated, modified or

ftransmitted without their prior authorization
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= = Universitat Autd
MELISSA Pilot Plant ™"
TEST RECORD SHEET Type Reference | Chrono : Page :
MPP-REC 10 -4103(0) 01 S 1 A4

Compartment : CIVb

Test Phase : 3

a. lrrigation system is
off,

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the
valve. Don’t keep this

closed

the top and 3 from the ol /530 —

bottom. Sealing of /@;}fy Zitd. JHEBFE T . e
nutrient tank. Opening of _ ﬂ’lg/ X, AR/

mle; a?d ogt{et of liquid M;{; Za "

in the liquid log ”

Enabling of@i‘aﬁfﬁﬁm ) 0 i M}‘flﬂ Mw_—
Printing history graphs Results are studied and o3l Y /Z

22 | 15 for all loops for the kept together with test fg{;oz/}// L— Wéﬁﬂ/w A ';m// 2
period of 24 hours, protocol Y |£3
Taking photos of the . _— . ﬁ%«/’w
plants 125 | Takins P 3
Printing history graphs Results are studied and 77! /0% Uon 20 Sefudiey vak

23 |18 for all loops for the kept together with test /{ﬂ'//C){M Jc,%ﬂ/deé ot /9, 5&/"4‘5 C /1/7_
period of 24 hours. protocol e J{I}MZ/,& on fh ;'f%—/

Taking photos of the /0' // /3 iy e Lol e PESPREY
plants Rl A gpiy 6 .

24 | 17 | Printing history graphs Results are studied and ‘,?5?/03//0 Arr Heow stitior ‘ -
for all loops for the kept together with test . q 4 , C (M
period of 24 hours. protocol [0, Bocin 't work.

Taking photos of the ~l Af
: plants [
‘I'25 | 18 | Disabling of CO; control | Use of peristaltic pump [ X4 /é’j/(a
for taking air sample for taking a sampte 2 &
from the chamber and /}Aizs C CM
subsequent ethylene - s
analysis. After sample is
taken enabling of CO,
control ,
26 | 18 | Analysis of ethylene Results of analyses are ¢@/013/[0 s M
B " | concentration in the air | presented as graphics *73, 0 ] i
sample with GC of the ;
department at least with "'/%) ?S’
5 replications 5

77 | 18 | Printing history graphs Results are studied and Mﬁj/m Alr %/W Serdor dotsh & _
for all loops for the kept together with test /]'rau{ “ | work : C M
peil;iod 01;] 24 hmi’rsﬁ protocol i i 44
Taking photos of the — ’ ;
plants /6}4’; /%M@ 'b/&‘vk/?é‘?)

28 | 18 | Takingof 3 samples of | Samples of the solution 1f 2 /o350 vtk ¢ i

' nutrient solution from are taken according to ‘f‘j g 3 iﬁ?}%@f 42 # o | M_
nutrient tank: the written procedure, "~y
niitrient tank is tightly .M

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



UrB

' H = Universitat Autdnoma
MELiSSA Pilot Plant 46 Baxcslona
; : Type Reference | Chrono : Page :
TEST RECORD SHEET P g
MPP-REC 10 -4103(0) 01 &/ /{ A
Compartment : Clvb Test Phase @ 3
solution but empty it
into sewerage. )é)k
. After taking 3 samples i
continuously into 3
plastic cups (preliminary
labelled) and placement
them into the fridge.
d. Enabling of irrigation
system in auto mode ‘
29 | 19 | Printing history graphs Results are studied and [#3 03//0 Prin H AJ’, t AV
for all loops for the kept together with test Dbn’ yg JJVZ&’&J
period of 24 hours. protocol
Taking photos of the : ' ; Zﬁ(ﬁ ¢
plants /f o? 7_ M i
30 | 20 | Printing history graphs Results are studied and e i
for all loops for the kept together with test \?Z/ j// /{; /(:f 4 /f//i/’l?S e /{/7
period of 24 hours. protocol %
Taking photos of the 0! 5 / ,p’ @’N’ { p
plants !*’ V ¢ J’Cj FSPF ¢ ”
31 | 21 | Printing history graphs Results are studied and ,;’j' i r ﬁ/r/*'
for all foops for the kept together with test / O ng%? 555 <OF {”«fk/ﬂ/k C /1/7
period of 24 hours. protocal .
Taking photos of the /(f 30 721, ,&/ /) /6&@4&;
plants y .
32 | 22 | Analysis of ethylene Results of analyses are ;
concentration in the air | presented as graphics
sample with GC of the
department at [east with
5 replications
33 |22 [Changeoverof tie | Sotution ischangedand |, , - (AL
nutrient solution: samples of solution ,2( 05.1p 3/)0/!/%/7 fea
disabling of irrigation before and after talken 'fW Az c (M
mode, closing with changeover are taken. .
manual valves inlet and Ad: 00 [;»D() ool 3o W\M-/J\
outlet of the liquid in the Y o
chamber. Opening j L
nutrient tank and taking vadve -
3 samples of nutrient R (k
solution from the top of A1 90 ?W o 0

the tank {(manually} and
from the bottom using
drain valve (after
cutpouring first 3
samples into sewerage).
Emptying of nutrient
tank using drain valve.
Rinsing of nutrient tank
with distilled water.

Preparation of nutrient

y joa b 05 vw'\’ruwl'
ol o we
PaoLeme WAl e

waber Yo s mat
morr wakea Ta Yo

chopou kepnaanl
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H = : Universitat AutOnonia
MELISSA Pilot Plant 2o Bazcelons
TEST RECORD SHEET Type Reference | Chrono : Page :
MPP-REC 10 -4103(0) 01 :} / AA
Compartment : ClVb Test Phase : 3
solution in external tank
(see TN 96.3) and A3 HO C
transfer into nutrient Gol was adolsd
tank. Taking 6 samplesof | . -
nutrient solution: 3 from |4t WL At hué/tA}’
the top and 3 from the . . CAdh
bottom. Sealing of Al CO 1reibATioy Node | kito C
nutrient tank. Opening of ‘
inlet and outlet of liquid_ | _ \a Hlyace
in the liquid loop.—>centng, BN bo bque tobivain
Enabling of CO,-contrat. )
34 | 22 | Printing history graphs Results are studied and ,& ﬂ//ﬁ '4’).‘,_ [/(7/,;&;' SeddvF ¢ M'
for all loops for the kept together with test . 50 K f v or
period of 24 hours. protocol ) eethyr
Taking photos of the Ve -
plants /f 45 pW)
35 | 23 | Printing history graphs Results are studied and
for all loops for the kept together with test i
period of 24 hours. protocol i
Taking photos of the j
plants |
36 | 24 | Printing history graphs Results are studied and i
for all loops for the kept together with test 1
period of 24 hours, -protocol !
Taking photos of the ’
plants
37 | 25 | Disabling of CO, control | Use of peristaltic pump 24} 03.19
for taking air sample for taking a sample A YT OK-‘ o oM
from the chamber and A q . 30
-subsequent-ethylene : ;
analysis. After sample is .
taken enabling of CO, !
control
38 | 25 | Analysis of ethylene Results of analyses are |1 x (oohow (it i
concentration in the air presented as graphics - 2’[{)[0”10 ’A/ CD&L( Wi OLGM, C C’M
sample with GC of the 4930 QJ e%‘j eé,
department at least with ’ ardh ?DA ROmM _ :
5 replications Wi do bean ot 6‘(/ !
39 | 25 | Printing history graphs Results are studied and Jjﬁj/m
for ail loops for the kept together with test
period of 24 hours. praotocol C Aj
Taking photos of the '
plants /5~’50 7;{&.‘1/ W@gﬂj
40 | 25 | Taking of 3samplesof | Samples of the solution ,25’/03 o J ot
nutrient solution from are taken according to /g Lo ¢
nutrient tank: the written procedure, £
irricati tem i nutrient tank is tightly
2.ff rrigation system is closed

This document is confidential property of the MELISSA partners and shall nof be used, duplicated, modified or
transmitted without their prior authorization
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= - i itat Auto F

o MELISSA Pilot Plant i
TEST RECORD SHEET Type Refgrence Chrono ; Page .

' ' MPP-REC  [10 -4103(0) 01 g /M

Compartment : CIVb

Test Phase : 3

b, Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the
valve, Don't keep this
solution but empty it
into sewerage.

c. After taking 3 samples
continuously into 3
plastic cups (preliminary
labelled) and placement
them into the fridge.

d. Enabling of irrigation
system in auto mode

department and their

adjustment.

inti i Results are studied and [ /7, Y/
e ?;n:lp%og:)s:%giﬁaephs kept together with test ? / ﬁ// ¢
period of 24 hours. protocol C A)f’
Taking photos of the A - .
- plant.sgp AN Mf%'ﬂ'lt%ﬁ%f
42 | 26 | Labeling of 100 Done 26.0310 3{’95’%5 bJ ,%,QJ,&;L@
paper bags for drying b b e ﬂaéﬂu
lettuce ieaves, 100 ;‘Hq'of?' 10 | Frncghus 3 DJ 19
paper bags for drying 10.03.10
lettuce roots, 100
plastic bags for 3.03.10 | voiy lxknz‘) 0 A Papér
storing rockwool 10264 e
roots with roots ‘ C)A
— |7 [insideina fridge s See 4
43 | 27 | Printing history graphs Results are studied and [2//p2 07 Dy'ndf #¢ Aoy JIagAS
for all loops for the keptt toglether with test 0/9{// ;;%I/ s 5 ﬂ'dg/ J:’y/w;&" f /L)/—'
; rotoco ! - f .
Lt bekobort TN LS (G757 (gut oA on 3008 7t s0
plants /8140 | Jading  Jichures
44 |27 | Labeling 6 plastic Done 31.0310 Jd / : C |l
cups for taking 17:22 ok
samples of nutrient
solution in the end of
the test. .
45 |27 | Placing of 2 scales to | Pone 3).03.0
HPC room from the 015 O < c _C‘H

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or
transmitted without their prior authorization
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MELiISSA Pilot Plant ™ . ™

TEST RECORD SHEET Type Reference Chrono ; Page :
MPP-REC |10 -4103(0) 01 q 1 4
Compartment : Civb Test Phase : 3
46 | 27 | Weighing of each Done C30.03
paper bag for leaves . 0 ¢ o
and roots drying and (0:59

recording its weight
{special template is
ready for that)

for taking air sample for taking a sample 5.01

43 | 28 | Disabling of CO, controt | Use of peristaltic pump ///97//6 m /S bwken, Ll

-from the chamber and

/$ /W/‘f
subsequent ethylene ﬁﬁ#"’é/{o"? L?"

analysis. After sample is v \
taken enabling of CC, 1S A M Hu"

control

44 | 28 | Analysis of ethylene Results of analyses are
concentration in the air | Presented as graphics
sample with GC of the
department at least with
5 replications

45 | 28 | Disabling of all control ¢ Plants are harvested, ‘//ﬂ///ﬂ 0K

P

loops. Gpening the control system is _ : e
nutrient tank and taking | disabled :50 5F .
6 samples of nutrient ‘ "'// 15

solution: 3 from the top
and 3 from the bottom of
the tank. Opening the
) chamber and taking :
4 —{ | pictures of the plants — — |—
Harvesting of the plants -
using procedure for
rockwool safe
manipulation, Taking
pictures of plants in each
tray. Writing down fresh
weight of lettuce shoots
{TN 96.4). Putting of
lettuce shoots into
preliminary weighed
labeted paper bags.

Weighing of paper bags
for roots drying. .
46 | 28 | Delivery of paper bags Beginning of lettuce //gl///p .
with lettuce shoots into | shoots drying 19100 - pic O e
Veterinary School and 1040

plants drying in the oven .
at 70°C with preliminary
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extraction cabinet of the
Pepartment in order to
have 1 average sample

per tray, filling of plastic

0 -
Ao: 00

= = Universitat Autdnioma
MELiSSA Pilot Plant S Barcelona
?EST RECORD SHEET ‘ Type Reference | Chrono : Page :
MPP-REC 10 -4103(0) 01 Ao/ /{/}
Compartment : CIVb Test Phase : 3
fixation at 103°C during
10 minutes. Rockwool
cubes are stored in a
cold cabinet at 4 °C.
47 | 29 | Delivery of rockwool Roots are separated | {7/ /40 .
cubes with roots inside and put into the oven ’3/5 T - AT
into Veterinary School | for drying at 70°C A 4
and roots separation ““f//&' P30
from rockwool using
Procedure for Rockwool
safe manipulation ,
48 |30 | Cleaning of the trays Trays are clean and 74 e Ve
with soap and water stored in the chamber |/2. 30 %
49 | 32 | Checking of shoots and | Weight of 3 samples of 7/, —t
roots dry weight in shoots and 3 samples / ] 7?// ﬂ e\
Veterinary School of roots from each f6lop
tevel in the oven, it [ 7 be
total 24 samples '
50 | 35 | Checking of shootsand | Weight of 3 samples of
roots dry We]'ght in shoots and 3 Samp[es
Veterinary School of roots from each
level in the oven, it
total 24 samples
51 | 36 | Checking of shoots and | Wefght of 3 samples of
roots dry weight in shoots and 3 samples
Veterinary School. In of roots from each
case weights of the level in the oven, it
- — —lsamples-don’t change; — total 24 samples - -
final records of dry
biomass should be done
next day. ,
52 | 37 | Recording of dry weight | Dry weights are 1 jolyfte Bs
of lettuce shoots and recorded, samples are ¢ /3 0/,, oK 4
roots taken back to MPP /.':Z Y
53 | 38 | Mixing of dry samples of | Samples are prepared 1/ /o4 /, n 1.
lettuce shoots in order to | for further milling j/ %/ﬂ 5 1K : & CM
have 1 average sample J.0p 0K '
per tray, filling of plastic R
cups with samples /o0
54 | 39 | Mixing of dry samples of : Samples are prepared 46/0‘{]]0 -
lettuce roots in the for storage {00 O ¢ |CM

‘This document is oenfidential proporty of the MELISSA partners and shall not be used, duplicated, modified or

transmitted without their prior authorization
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Ref | B Page :
TEST RECORD SHEET T-ype eference | Chrono age
_ MPP-REC - [10 -4103(0) 01 Al AA
Compartment : CIVb Test Phase : 3

cups with samples

55 | 40 | belivery of shoots

samples to Yeterinary . C IVT
School for milling

N Checked by‘é

MELISSA Piiot Plant
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Appendix 1 - record of implied personnel

Name

ORGANIZATION

Function

Initials

Natalia Tikhomirova

Visiting Researcher MPP Plant Scientist

M

Cynthia Munganga

MPP

Analysis Technician

M

Enrigue Peiro

MPP

Technical manager

er

Apptrcdlix 2 : Q‘M Yo Apgendix 2 f\»( mep-eEr A0
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Appendix 3 - deviations list

] Deviation: Criticality
Low
Medium
/ High
Corrective action: Resp. | Due date
&
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
£
Peviation: Criticality
Low
Medium
High
Corrective action: Resp. | Due date
Corrective action perfor/ﬂed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
Low
Medium
High
Corrective action; Resp. | Due date
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

This document is canfidential property of the MELISSA partners and shall not be used, duplicated, modified or
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ME LiSSA P ilot Pl ant Universitat Autdnoma

de Barcelona

T : :
TEST RECORD SHEET ype Refergnce | Chrono Page
MPP-REC  [10 -4103(0) QL | A7 44
Compartment : CIVb Test Phase : 3 ne, Lofr o

Test title ; Maturity phase

Objectives:

Applicable test plan and test protocols ™ AO 1.2

Hardware:

Person responsible for the test : Natalia Tikhomirova

Test prerequisites :

Step | Day Action description Expected results / Date / | Observed results / calculated | C/N [nitia)
No.| No. Nominal behaviour Hour / remarks - ref. of Deviation C Is
1 | 8 | Use of procedure for Rockwool large Z{)/ﬂ?]?@’ . el
Rockwool safe cubes — Grodan /ﬁﬁ} 0 59/\ i A
manipulation: OP-10- Delta 4G 42/40 are v
4101 {0) in order to dampened and can be
prepare rockwool large used for the following
cubes — Grodan Delta planting
__{ | 4G 42/40 for seedlings
planting - T T —
2 | 8 i Taking trays with ' tg of crop test Le/esfio e -

seedlings out of the R
chamber. Taking photos 4 ’/ Voo C /
of the seedlings before
starting transfer to
bigger rockwool cubes.

3 | 8 | Selection of 100 small Selected plants are |40/ /¢ C\#
rockwool cubes with practically the same in
Seedl]ngs that look their morphology and }g’:’ ’Z{:,-?
similar (height of the will be used for )

plants, size and quantity | yrapsfer to bigger
of leaves). Taking photos | rockwool cubes
of these plants.

4 | g | Taking 20 trays out of Trays are prepared for | 48106~ i
the chamber ¢ pla?‘itil?g W = f
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MELiISSA Pilot Plant

U

Universitat Autdnoma
de Barcelona

TEST RECORD SHEET

Type

Reference

Chrono : Page :

MPP-REC

10 -4103(0) /0( oL

2 1AA

. Compartment : ClVb

Test P

hase : 3 AP 2fyfio

8 | Placement of § big
Rockwool cubes into
each tray, dampen with
distilled water if
necessary

Cubes are prepared for ﬁ’ﬂ?/{t?

/51

oK

g | Covering of each tray
with polypropylene
nutrient film.
Placement of smalt
rockwool cubes with
seedlings into each hole
of big rockwool cubes

Attention should be
paid during transfer
process. Seedlings are
not to be under the
nutrient film. Size of
the holes in the
nutrient film can be
increased if necessary.

s e
A
Yo ab

g | Taking of photos of
several trays with
transferred seedtings.
Placement of 20 trays
with transferred
seedlings into HPC1

Beginning of maturity ;&/5’97/’0
phase of crop test

JSUAT-
I E

S5

g | Activation of control
system:

Light Mode: auto, fan
mode: auto, all lamps
on,
day/night=16hours/8hour
s

Temp, and Hum.mode:
auto, air blower mode;

temperature =26°C, night
average
temperature=20°C, day
average humidity=50%,
night average
humidity=70%,

frrigatfon mode: auto, pH
mode: auto, EC mode:
auto, pH set point=5.9,
EC set point=1.9 mS/¢m,
Condensate {evel; auto.

Al activated loops are

auto; day average — [~

/95/%’
rarie
i

Controf System 7

L&é v E/‘/ %"”
M@ia%)ﬁmﬁ“
Lo Sy i
L foa 521
w/i‘Vi e e 'ﬁ%’ﬁ/

P

(7S
y/ﬂf;aﬂfé £ f’éf o A

/ el

i w*,z; ol €7 2018
ﬁ, /fg/‘ﬂ//mzd
padbenn 7/% 47

I e Wff/i{&
Whl? | RS R Aty

7 -7"4 %f‘ jWA -

c |7

g | When all tamps are on
taking photos of all trays
with seedlings inside the
chamber before closing
the chamber

View of the plants
inside the chamber
before tightening of
the system

0750
/P30

/1‘ &rﬂ&/f@;ﬂ LL
‘7%’1/.'@‘?’ 1

‘This docutnent s confidential property of the MELISSA partners and shall not be used, duplicated, modified or

transmitted without their prior authorization

Memorandum of Understanding 1907 [/05/NL/CP




UFRB

appropriate tanks until a
mark on each tank

3 3 Universitat Autbnoma
MELiSSA Pilot Plant ersitat Auton
T Reference | Ch : Page :
TEST RECORD SHEET ype rone age
MPP-REC H0 -4103(0) Mol 2 /AA
Compartment : CiVb Test Phase : 3 Ar  /rllo
10 | g | Closing of the inner Chamber is tightly T Tha +45¢ jg/i) ,Sffi»/,z ey Y
airlock doors (curtains) closed and crop test is 92//? / g fﬁjtng,/ J / C rH
and latching of the outer | started /6 O 4 | j;, W[}@M
doors. Activating of CO, Wi& M/ v i
mode: auto, CO; Jz/,tf/I ﬂ/ 1’5“/ ‘/" 7
setpoint= 1000 ppm H [l’f Wavtil F e
w ! f/w’ Jor i p/gr’w/)
11 | 8 | Addition of stock A, stock | Tanks are filled until ﬁié 25 l o
B, acid and base initial volume 2.51) [T QL & {44
solutions into the 2 Y USLo

12

Disabling of CO; controt
for taking air sample
from the chamber and

4| subsequent ethylene

analysis. After sample is
taken enabling of CO,
control

Use of peristaltic pump
for taking a sample

A0St

/V o ?/a’a/f%f ,ﬂf Flire

Ry CZT’M/ /ﬁwm for
7 w t/ﬂ Wﬂh}
/%jk{; 6§ od-die

(?ff‘fff%??f?f /e

/
="
M— ]

13 Printing history graphs Results are studied and | ] ;Qg ‘ L o
for all loops for the kept together with test 0'1/ 790 JL{/ ;(7/"7/;;({1} 2l ﬁtﬂ/j 6 M
period of 24 hours. protocol ”1/
Taking photos of the
plants from 3 windows /
14 | 9} Analysis of ethylene Results of analyses are |49 foe P A as | v
{ concentration in the air presented as graphics ;20‘/&5/ w é/ 7/ / 7 :‘/7/’ /6’6 ! / ¢ /Z’y
sample with GC of the Hi
department at least with y («H
- giepﬁcar:iggs hs— | Resul tudiedand |/ “" jij ﬁ ﬁ;/%i&?éjg P
15 | 104/ Printing history graphs estlts are studiedand 7;/{7" AT — ) —
i for all loops for the kept together with test ,3?/’ (4 W’f &ﬁﬁ > ¢4
pertod of 24 hours. protacol J zf N petu /7/ ' /’I/, //
Taking photos of the o WSilauy
plants from 3 windows u éﬁ / re / OL{
16 | 11ib| Disabling of CO; control | Use of peristaltic pump |7//.¢ L&, £
f for taking air sample for taking a sample ’?// 05// ¢ /%7 f W/? 7 &
from the chamber and Jia ﬁ!r(/i /ﬂ% 7
subsequent ethylene &/f/%i /p{ é/{ ﬂg,[ #hS| -
analysis. After sample is
taken enabling of CO; (9( [ ]Qf*
control ) J/ /
17 | 14| Printing history graphs Results are studied and |7/ LV FOF A f .
% for all loops for the kept together with test ; ?/ﬂi// ¢ ,ﬁ/()’f’ / ; - C A)}’;
period of 24 hours. protocol W ‘i ﬂ/
Taking photos of the ,f// // P’C’ A2, £) 0
nlants from 3 windows 7Lk 5.& .
18 | 11 pg Analysis of ethylene Resutts of analyses are dq/py//fg a /0/ &( &y ]
concentration in the air presented as graphics 7 { SEC-
Al sample with GC of the & V/fﬂ; Steg ffl
J -~

The (e
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1 3 Universitat Autbnoma
MELiISSA Pilot Plant e
TEST RECORD SHEET Type Reference | Chrono : Page :
A MPP-REC {10 -4103(0) Mol | y /44
Compartment : CiVb Test Phase: 3 AF  2air]lo

department at least with
5 replications

19

11%

Taking of 3 samples of
nutrient solution from
nutrient tank:

a. Irrigation system is
off,

b. Opening of drain valve
and filling a plastic cup
with nutrient sotution 3
times without closing the
valve, Don’t keep this
solution but empty it
into sewerage.

¢. After'taking 3.samples
continudusly into 3’
plastic cups (preliminary
labelled) and placement
them into the fridge.

d. Enabling of irrigation
system in auto mode

Samples of the solution
are taken according to
the written procedure,
nutrient tank is tightly
closed

fesfle

Wat pottavanes il
i 1o holidbey,

,—-‘;f, -

will ke done
77&5’5%’&?{

W

20

P

Printing history graphs
for all loops for the
peried of 24 hours.Taking
photos of the plants

Results are studied and
kept together with test
protocol

o
/8132

Photvs poe tokéin.
ﬁ e fy

f Ky?/u' dop .05y
ave AN 13 Suompiis o F
Wt gicf Sof- et faken,

y—

2

21

13

Printing history graphs
for all loops for the

period of 24 hours. Taking

photos of the plants

Results are studied and
kept together with test
_protocol

Fi N
16 Jos/io
54/5/

Ji s e (e [t
f;’/’ i3 e A0S 2805,
o Spaceef -

c

22

145

Bisabling of CO; control
for taking air sample
from the chamber and
subsequent ethylene

"analysis. After sample is

taken enabling of CO;
control

Use of peristaltic pump
for taking a sample

07 /o570

NoE ,L&;ﬁ%;@pwr{/ e,
an fwi /)ﬁwﬁx‘rﬁ foy

MWJ' WS e

P e

23

1413

Analysis of ethylene
concentration in the air
sample with GC of the
department at least with
5 replications

Results of analyses are
presented as graphics

TS

Se¢ &1 o Aol

24

149

Printing history graphs
for all loops for the
period of 24 hours,
Taking photos of the
plants’

Results are studied and
kept together with test
protocol

N7/
ik
oo

W STOTY s from
L

FAYW/AR

The ﬁg’fﬁ-wmr A

ke

ot oA S
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MELiISSA Pilot Plant

U

Universitat Autbnoma
de Barcelona

TEST RECORD SHEET

Type

Reference | Chrono :

Page :

MPP-REC

10 -4103(0)

Aoz

S /A4

Compartment : CIVb

Test Phase : 3

AF wltflo

25

144
s

Changeover of the
nutrient solution:
disabling of irrigation
mode, closing with
manual valves inlet and
outlet of the liguid in the
chamber. Opening
nutrient tank and taking
3 samples of nutrient
solution from the top of
the tank (manually) and
from the bottom using
drain valve (after
outpouring first 3
samples into sewerage),
Emptying of nutrient
tank using drain valve,
Rinsing of nutrient tank
with distilled water.
Preparation of nutrient
solution in external tank
{see TN 96.3) and
transfer into nutrient
tank. Taking 6 samples of
nutrient solution: 3 from
the top and 3 from the
bottom, Sealing of
nutrient tank. Opening of
intet and outlet of liquid
irthetiquidloop— —
Enabling of CO; control.

Solution is changed and
samples of solution
before and after
changeover are taken.

[4:0S
KOS

130 |

Raow ey odded
ta Yo Base Yol
L 2 sL.

Yt Od Bocz sdlulbion

W Lo voafel -

7,77 Jif/mﬁ’/ﬁa /WJ’

L

11 &k ‘/W” gy
?WZ/ -

C [eH

26

151

Printing history graphs

1 for all loops for the

period of 24 hours.
Taking photos of the
plants

Results are studied and
kept together with test
protocol

vsjio

Mot eiimed fs TE0S

o Mep ﬁ{ey

f’["'/f'///m Aope

27

16%]

Printing history graphs
for all loops for the
perfod of 24 hours,
Taking photos of the
plants

Results are studied and

protocol

kept together with test

9o

//V r /)z/zﬁ;rfw/ 2l

C’)

28

1774

Printing history graphs
for all loops for the
period of 24 hours,
Taking photos of the
plants

Results are studied and
kept together with test
protocol

%

5 o,
W ol b2
;JW, o f:/m(k%/

29

1877]

Disabling of CO; control

“for taking air sample

from the chamber and

Use of peristaltic pump
for taking a sample

mﬁo ot

Jiré s gz S
Wz’ .
é/% /Jﬁqf& c;//ét/ffrzfzf// 4

/)u Apymed 0f

M}fq mf{ég
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MELISSA Pilot Plant

U

Universitat Autdbnoma

deBarcelona
Type Reference | Chrono : Page :
TEST RECORD SHEET b &
AR MPP-REC |10 -4103(0) wa | oijf
Compartment : CIVb Test Phase : 3 A€ algflo
subsequent etihylene
analysis. After sample is
taken enabling of CO;
control T
30 | &7 Analysis of ethylene Results of analyses are [9//zs7/0 gy & , )
T concentration in the air presented as graphics / / /%, Zt A? tr ﬂ’%{/ ‘ii’ ;% " ¢ M
sample with GC of the ffk( Wapnen T 1V it
department at least with Ry iW/ﬁif/d[)/é’
grep“caﬁim h Resul died and BIISTIC| 540 VIR L
31 | $g+% Printing history graphs esults are studied an LO\H VO F Faps. 7 . 1l
for all loops for the kept together with test /d’ f z/é (,32' Y fﬁ/’{&/ BT AN c /Vi
period of 24 hours. protocol ’ e Joveds Prifiss A
Taking photos of the Lok
plants L, _ _
32 | 1844 Taking of 3 samples of Samt[:)lﬁs of the sd‘?lu“to“ T AR 6%‘?/6:} ol Z%/eé?/g Co\T
nutrient solution from are taken accorcing o | 7.7« 9 : ; 7
/9 nutr;ent tank:l the written procedure, /7. "?"a 937 i ‘//{VC/ é’é}/f/'y
, . nutrient tank is tightly Al %&Zﬁ (vEls
a. [rrigation system is closed Sl - )
off. dolty s o b P
b. Opening of drain valve 7 A ¢
and filling a plastic cup “ 23
with nutrient solution 3
times without closing the
valve. Don’t keep this
solution but empty it
into sewerage.
c. After taking 3 samples
continuously into 3
_ | |[.plastic_cups (preliminary | .\ | _j |
labelled} and placement
them into the fridge.
d. Enabling of irrigation
system in auto mode Py
33 | 1974] Printing history graphs Results are studied and V40| L iy, LA §
for all loops for the kept together with test 7//[// ﬁ;‘kﬁy 7 f’ / /5 me ¢ /{J}\
period of 24 hours. protocol 7150 Swid, i
T{aking photos of the A }%&féﬁj Al "Zéﬁ/{{%,,
plants | ’
34 | 2014 Printing history graphs Results are studied and |/ fryc /- [y { o 5T
4 for all loops for the kept together with test ﬁ/@(//f Zw’z{j &W %”’_(&7’ (-j ﬁ :
period of 24 hours, protocol 7} i ey T S ory 'V?/LJ A
Tf\king photos of the ' /ol Cp %ﬁlsfj}:lf/i’fk
plants ; B rdan gl dadh -
35 | 21l Disabling of CO; control | Use of peristaltic pump [ & B L fad Ne -
H for taking air sample for taking a sample 5/ ﬂ{/ d j}:_ﬁ‘{ o7 /{5 Lo // 13 c /uf‘
from the chamber and /ﬁwf /) yor /4/@/ ‘i
subsequent ethylene ,45/,/(7 H4,8 it G Jqé/é
anatysis. After sample is
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MELiISSA Pilot Plant

Ul

Universitat Auttnoma
deBarcelona

TEST RECORD SHEET

Type

Reference | Chrono :

Page :

MPP-REC

G -4103(0)

Moz

3 74

Compartment : Clvb

Test Phase : 3

AC ofvhio

taken enabling of CO;
control

36

Analysis of ethylene
concentration in the air
sample with GC of the
department at least with
5 replications

214

Results of analyses are
presented as graphics

3/?@&9

b &’ 2 /)E/'ﬁ;//nz z/ 4

37

Printing history graphs
for all toops for the
period of 24 hours,
Taking photos of the
plants

213

Results are studied and
kept together with test
protocol

/06 /10
il

/48

H St

DLFy o,
ade Spaeer

Photrs ay Eatén

figfis v Hie
‘/‘/ 65’ JO— 3 CE e

38

Changeover of the
nutrient solution:
disabling of irrigation.
mode, closing with
manual valves inlet and
outlet of the liquid in the
chamber. Opening
nutrient tank and taking
3 samples of nutrient
solution from the top of
the tank (manuatly) and
from the bottom using
drain valve {after
outpouring first 3
samples into sewerage).
Emptying of nutrient
tank using-drain-valve,
Rinsing of nutrient tank
with distilted water.
Preparation of nutrient
solution in external tank
(see TN 96.3) and
transfer into nutrient
tank. Taking 6 samples of
nutrient solution: 3 from
the top and 3 from the
bottom. Sealing of
nutrient tank, Opening of
inlet and outlet of liquid
in the liquid loop.
Enabling of CQO; control.

W

Solution is changed and
samples of solution

| before and after

changeover are taken,

~1 7182

it

/S o)

Vvsfic Hettigr Soredio,

BAS
A Sampies i fate

A

39

Printing history graphs
for all loops for the
period of 24 hours,
Taking photos of the
plants

22,

Results are studied and
kept together with test
protocol

og]o
J& 0o
/f 30

/Zﬁ?‘fa?/%(
Savis

K A Iaden

VIS e
3€ ot
wx/wyff/% & é/o.
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H H Universitat Autdbnoma
MELiSSA Pilot Plant st
Type Reference | Chrono ; Page :
TEST RECORD SHEET P one e
o MPP-REC 10 -4103(0) /O*I'OZ, @/ /M
Compartment ;: CIVb Test Phase: 3 & Zofsfio
p
40 | 23}/ Printing history graphs Results are studied and [/ 4, A felithow ol
3’&2‘ for all loops for the kept together with test 6 ?%}0 Wbafpra,&d, L. C C}“]
period of 24 hours, protocol Delore ‘fm# faae fe
Taking photos of the Wiy ol f/fii[ o Sm(', 8{?/)’-
plants o | Shefrow Jall %
41 | 243 Printing history graphs Results are studied and / P £ A 25 .
. for all loops for the kept together with test é)/ [é//& /1’ (f é 7 L ﬁ /:,’;*' / M;f/' (‘? /V';
period of 24 hours. protocol / é ,5 54/5” i
Tfki?g photos of the be e O i,
plants .
42 | 253y Disabling of CO; cantrol | Use of peristaltic pump / o | Apds JECET Ay ES
_‘l{ for taking air sample for taking a sample “%éw / v A W/,L ¢ %g_g, ;’i o (’j /5’7
from the chamber and fiﬁ ;/f; (,5' /b;b/
subsequent ethylene . . 24 2 —
analysis. After sample is "ﬂ’é/ % =T
taken enabling of CO, A A/@ € M!‘ <
control —1 1
43 25;2,{ Analysis of ethylene Results of analyses are ?/ﬁéﬁﬁ <§C . m 7z / I8 /} ‘4}
1. concentration in the air | presented as graphics ! / !
sample with GC of the
department at least with
5 replications , , P 2
44 | 253 ?rintﬂw% histf:ry %Laphs ﬁemtﬂ:s artehstudi_i:tc]i tan(: '7/%//67 ¥ /*%ﬁ 7 ? ;fﬁ {jﬂg.f
or all loops for the ept together with test | 3,-/" , Wirry , |
period of 24 hours. protocol j 5 r ;‘3 L;/‘ 27 7- 4 ‘ ﬁ M
Taking photos of the /"7 : R ff/ _ ey
plants ;2' j/g} Phaodss a/le Gl e
45 | 25%] Taking of 3 samples of | Samples of the solution |7/0s /7 ’ s ‘
l{""nutrient solution from | are taken according to | /gt | JFV”’%‘?f' L ¢\

nutrienttank:

a. lrrigation system is
off.

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the
valve. Don’t keep this
solution but empty it
into sewerage,

c. After taking 3 samples
continuously into 3
plastic cups {preliminary
labelled) and placement
them into the fridge.

d. Enabling of frrigation
system in auto mode

-the writtenprocedure;—
nutrient tank is tightly
closed

i Tiken
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MELiISSA Pilot Plant "o

TEST RECORD SHEET Type Reference | Chrono: Page :
MPP-REC |10 -4103(0) Mo |9 1A

Compartment : CIVb TestPhase: 3 "+ N /lo
46 | 2674 Printing history graphs Results are studied and | /g?{ Y Frals e ; -
for all loops for the k9pt together with test ‘P“ /’ L[’V,{,;/jJ' Y i /V;
period of 24 hours. protocol /743
Taking photos of the | 7! 1Y/ f[,,;ﬁy 'S AU é; ,@ 5 -
plants
47 | 27| Printing history graphs Results are studied and J/ﬁﬁ /0 H i 5901 % /Zﬂ LS eV C W
for all loops for the kept together with test / ‘f ) / Y Yﬁb’(’é
period of 24 hours, protocol
Taking photos of the L .
plantsg P /& 4o /) A‘«"?//US PZENg fﬁ-[é‘fu
48 | 283 Disabling of CO, control | Use of peristaltic pump 7D
_ | for taking air sample for taking a sample it I [;/4_0 (ot ooy M| i

from the chamber and
subsequent ethylene
analysis. After sample is
taken enabling of CO;

control
49 | 28| Analysis of ethylene Results of analyses are :
concentration in the air | Presented as graphics Aol @QWL,{, e M

sample with GC of the
department at least with
5 replications

50 | 284} Disabling of all control Plants are harvested,

“loops. ngening the control system is Vi /Gb/ 1
nutrient tank and taking | disabled
6 samples of nutrient
solution: 3 from the top
and 3 from the bottom of |
the tank. Opening the
chamber and taking
pictures of the plants.
Harvesting of the plants
Using procedure for
rockwool safe
manipulation. Taking
pictures of plants in each
tray. Writing down fresh ,
weight of lettuce shoots *
(TN 96.4). Putting of
lettuce shoots into
pretiminary weighed
labeled paper bags.
Weighing of paper bags
for roots drying.
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TEST RECORD SHEET Type Reference | Chrono : Page !
o . MPP-REC 10 -4103(0} /61’ ol A0 A4
Compartment : CiVb Test Phase : 3 AF 2o(3(lo
51 | 282 Delivery of paper bags Beginning of lettuce 06110 :
with lettuce shoots into | Shoots drying “‘ ‘ C @'(
Veterinary School and
plants drying in the oven
at 70°C with preliminary
fixation at 103°C during
10 minutes. Rockwool
cubes are stored ina
cold cabinet at 4 °C.
52 | 294 Delivery of rockwool Roots are separated . Hus yoce Cong_ .
cubes with roots inside | and put into the oven -MG("‘*" t NG M
into Veterinary School | for drying at 70°C e HE
and roots separation
from rockwool using
Procedure for Rockwool
safe manipulation
53 | 303 Cleaning of the trays Trays are clean and }( '
with soap and water stored in the chamber
54 | 323)| Checking of shootsand | Weight of 3 samples of
roots dry weight in shoots and 3 samples Nob dome C A
Veterinary School of roots from each
level in the oven, it
total 24 samples
55 | 354y Checking of shoots and VﬁEigtht ofd33£;ampi(les of Oz@
roots dry weight in snoots and 3 samples i '
Veterinrayry Sc%ool of roots from each No { e ¢ W
level in the oven, it
—t— - — —— I totat 24 samples— | — - — — — — —
56 | 36%5| Checking of shootsand | Weight of 3 samples of
roats dry weight in shoots and 3 samples N o4 Obfw C | e
Veterinary School. In of roots from each
case weights of the level in the oven, it
samples don’t change, total 24 samples
final records of dry
biomass should be done
next day.
57 | 37%{ Recording of dry weight | Dry weights are -
5{ “of lettuce shoots and recorded, samples are 'ﬂoé{w C M
roots taken back to MPP
58 | 383 Mixing of dry samples of | Samples are prepared
lettuce shoots in order to | for further milling -80- 05,19 C |t

have 1 average sample
per tray, filling of plastic

cups with samples
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TEST RECORD SHEET Type Reference | Chrono : Page :
MPP-REC  [10-4103(0) oz [ A4 1AM
Compartment : CIVb Test Phase: 3 “3F @i/,
7 T [ ool e s 0@ |C [

extraction cabinet of the
Department in order to
have 1 average sample
per tray, filling of plastic
cups with samples

60 | 40| Delivery of shoots B, T
samples to Veterinary / / U C M
School for milling

Conclusion for the Test Name Signatyre Date
e paro | Pty | 30.06.10

J(Passed [ Failed

- Number of deviations attached to the document : 3
- All deviations have been justified or corrected? YES / @

Comments

Checked by Name Signafure Date

Feehnomembranes~ o A ,FO&@\J (. " 80/6/!0

MELiSSA Pilot Plant
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function Initials
Natalia Tikhomirova Visiting Researcher MPP Plant Scientist M
Cynthia Munganga MPP Analysis Technician cM
Enrigue Peiro MPP Technical manager .'éP

Rogudi 2 equsl fo Mpendin 2 ot UPP-REC LO-4i0 1 (8)~0
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Appendix 3 - deviations list

Deviation: Criticality
-A’ML %%5_: er? \/ \_UA,L /\/ua“{’ FQK ed bow
% Va (A st euds. - @
&U.Q_\'ﬂ, \AuM RNoa of Q\J‘atl.o_blﬂ_ waatboode ]
Corrective action: . Resp. | Due date
Ceeccle é\s( M dderna Rt wetad /Q%}WP”
ke o0 efhylane suelysis(Tesuld fvdit &F
a gl luux‘LS‘. Fucet)
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: el ’\"c_c icg _{_ _Critiality
iy Ceriverdad e uﬂ’-"—ﬂtd Pictuns o
-gee——dcm——z >Aut Wy sty \(m\o < ot !
ep Rood +o be A5 e ) High
[a¥ o ?Qf -
Corrective action: . . Resp. | Due date
- FYUYRIFTS o PPN N DN o SV e a\—vwn- | et
et Aot T WL versiom %{) melmo (M.,ooi,
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
5] Deviation: Criticality
Low
See dew, A. Medium
High
Corrective action: Resp. | Due date
NGA L
Corrective action performed and checked: Checked / Closing bate
Ref. of retests: approved by
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MELiSSA Pilot Plant st oo

€ barcelona

TEST RECORD SHEET Type Reference | Chrono : Page :
MPP-REC 10 -4103(0) 03 N Ao

Compartment : CIVb

Test Phase : 3

Test title : Maturity phase

Objectives:

Applicable test plan and test protocols

Hardware:

Person responsible for the test : Natalia Tikhomirova

Test prerequisites :

Step | Day Action description Expected results / Date / | Observed results / calculated | C/N [Initi

No.| No. Nominal behaviour Hour / remarks - ref, of Deviation c Is

T 110 | Use of procedure for | — Rockwool large — [5/%7//¢ K e | —
Rockwool safe cubes — Grodan LA i
manipulation: OP-10- Delta 4G 42/40 are '

4101 (0) in order to dampened and can be

prepare rockwool large | used for the following

cubes — Grodan Delta planting

4G 42/40 for seediings

planting

Taking trays with 8107 ) o ;

2 |10 seediings ot of the tyo Of crop test // f//t’) /4 G A
chamber, Taking photos XY
of the seedtings before
starting transfer to
bigger rockwool cubes.

3 | 10 | Selection of 100 small Selected plants are 5/070 A : .
rockwool cubes with practically the same in | /7 ,é,) 4 c /I/}T :
seedlings that look their morphology and -
similar (height of the will be used for
plants, size and quantity | transfer to bigger
of leaves). Taking photos | rockwool cubes
of these plants.

4 o | Taking 20 trays out of Ly (2 » S

1 the chamber Trays arpe:a;:’;(ier;])ga red for g{ Ao ok C &
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MELiIiSSA Pilot Plant

UFAB

Universitat Autonoma
deBarcelona

TEST RECORD SHEET

Type

Reference

Chrono : Page :

MPP-REC

10 -4103(0)

03

2 ko

Compartment : CIVb

Test P

hase : 3

Placement of 5 big
Rockwool cubes into
each tray, dampen with
distilled water if
necessary

Cubes are prepared for
planting

8/04
/3 10

&

(\.}‘

Covering of each tray
with polypropylene
nutrient film.
Placement of small
rockwool cubes with
seedlings into each hole
of big rockwool cubes

Attention should be
paid during transfer
process. Seedlings are
not to be under the
nutrient film. Size of
the holes in the
nutrient film can be
increased if necessary.

STO2N0
L0
PN 24

K

CJ

Taking of photos of
several trays with
transferred seedlings.
Placement of 20 trays
with transferred
seedlings into HPC1

Beginning of maturity
phase of crop test

5107 /10
e -
RN

K

¢

“Light ModeTauto, fan

Activation of control
system:

maode: auto, all lamps
on,
day/night=16hours/8hour
5

Temp. and Hum.mode:
auto, air blower mode:
auto, day average
temperature =26°C, night
average
temperature=20°C, day
average humidity=50%,
night average
humidity=70%.

Irrigation mode: auto, pH
mode: auto, EC mode:
auto, pH set point=5.9,
EC set point=1.9 mS/cm,
Condensate level: auto.

All activated loops are
__Tunning

ot

g |

oK

C

When all lamps are on
taking photos of all trays
with seedlings inside the
chamber before closing

the chamber

View of the plants
inside the chamber
before tightening of
the system

3777770
3 .'475" '

2.8

-
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MELiISSA Pilot Plant

UfiB

deBarcelona

Universitat Autdnoma

TEST RECORD SHEET

Type

Reference | Chrono :

Page :

MPP-REC

10 -4103(0) 03

2110

Compartment : CIVb

Test Phase : 3

10

10

Closing of the inner
airlock doors (curtains)
and latching of the outer
doors. Activating of CQ;
mode: auto, CO,
setpoint= 1000 ppm

Chamber is tightly
closed and crop test is
started

5/[7///0

/J‘”‘"““"

K

()

11

11

Saving history graphs for
all loops for the period of
24 hours. Taking photos
of the plants from 3
windows

Results are studied

o710
/530

Legibls e oK
Dhotos gne fadin

12

12

Saving history graphs for
all loops for the period of
24 hours, Taking photos
of the plants from 3
windows

Results are studied

7 o
/vy

Ar7#C I ok

/%0 oS nae fatéu

¢

13

13

Disabling of CO; control
for taking air sample
from the chamber and
subsequent ethylene
analysis, After sample is

Use of peristaltic pump
for taking a sample

Sotfj0

féfa/o’ /M iy o

Kf o
B’Vﬂ tf!] i 15 X% if

| taken enabling of CO;

control

g wf; ﬂf‘ VIJIV ;44’3@?} @j/’

) a’&; 4o fptedd
C ’f’-f{:iiw’f/”
Hi eqiip -

14

13

Saving history graphs for
all loops for the period of
24 hours. Taking photos
of the plants from 3
windows

Results are Ly f(f;“ 72 {

M

A7 7/

15

13

Analysis of ethylene
concentration in the air
sample with GC of the
department at least with
5 replications

Results of analyses are
presented as graphics

4»/9, To

(|er

16

13

Taking of 3 samples of
nutrient solution from
nutrient tank:

a. Irrigation system is
off.

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the
valve, Don’t keep this
solution but empty it
into sewerage.

c. After taking 3 samples
continuously into 3

Samples of the solution
are taken according to
the written procedure,
nutrient tank is tightly
closed

)iz

/A(, Sam /r/g e

w/é LK.
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MELiISSA Pilot Plant  vrvestetiudnoms
TEST RECORD SHEET Type Reference | Chrono : Page :
| MPP-REC |10 -4103(0) 03 4 T ho

Compartment : ClVb

Test Phase ; 3

plastic cups (preliminary
labelled) and placement
them into the fridge.

d. Enabling of irrigation

system in auto mode

§/+10
1130

7(!\»’[1;4 Aabon

17

14

Saving history graphs for
all loops for the period of
24 hours, Taking photos
of the plants

Results are studied

B0
(oﬁ/e:f/io)

leat%/fakm

18

15

Saving history graphs for
all toops for the period of
24 hours, Taking photos
of the plants

Resuits are studied

19

16

Saving history graphs for
all loops for the period of
24 hours, Taking photos
of the plants

Results are studied

20

17

Changeover of the
nutrient solution:
disabling of irrigation
mode, closing with
manual valves inlet and

outlet-of the liquid-irthe
chamber. Disabling of
C0O; mode, Taking 3
samptles of nutrient
solution from the bottom
of the tank using drain
vatve (after outpouring
first 3 samples into
sewerage}. Emptying of
nutrient tank using drain
valve. Preparation of
nutrient solution in
external tank (see TN
96.3) . Opening inlet of
the liquid in the chamber
by the manual valves and
transfer of nutrient
solution through drain
valve into nutrient tank.
Taking 3 samples of
nutrient solution from
the bottom. Opening of
intet and outlet of liquid
in the liquid loop.
Enabling of CO; control.

Solution is changed and
samples of solution
before and after
changeover are taken,

)1 )i
a:AD
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U

P I an t Universitat Autbnoma

the written procedure,
nutrient tank is tightly /
closed / - ©

nutrient tank:

a. Irrigatian system is
off.

b. Opening of drain vaive
and filling a plastic cup
with nutrient solution 3
times without closing the
valve. Don’t keep this
solution but empty it
into sewerage.

c. After taking 3 samples
continuously into 3
plastic cups (preliminary
labelled) and placement
them into the fridge.

d. Enabling of irrigation
system in auto mode

ﬁe A28 50l
w/ﬁz&zf 7

deBarcelona
Type . .
TEST RECORD SHEET vp Reference | Chrono : Page :
MPP-REC 10 -4103(0) 03 ST 10
Compartment : CiVb Test Phase : 3
21 | 17 | Saving history graphs for | Results are studied
all loops for the period of
24 hours, Taking photos
of the plants
22 | 18 | Saving history graphs for Results are studied ﬁ/&;}//ﬁ The BV e @ ,de; , /{,‘fﬂ_w
all loops for the period of F23Yy, / (f?j _ el & /
24 hours. Taking photos ¢ % Zgﬂ;/ A Ok
of the plants L . _
23 | 19 | Saving history graphs for Results are studied [7 10200 | 7 /17 /, Lot GOLE - '
all loaps for the period of /é,é/&/m / 7/7 fos f l%’l&éié ¢ Ay
24 hours. Taking photos ' F T $ N O
of the plants t MW / §4
24 | 20 | Disabling of CO; control | Use of peristaltic pump /!
for taking air sample for taking a sample /'5’70#’0 W W/ W/ [?'f ‘fﬁ/t % M_” /1}1
from the chamber and
.| subsequent ethylene / ,{;/45 WW&'
analysis. After sample is fy 3
taken enabling of CO,
control / W u pf
25 | 20 | Analysis of ethylene Resuits of analyses are V)2
concentration in the air | presented as graphics gﬁ@ %‘% 0/ y A
-  sample withGCof the | /
department at least with — - Bs Bttt
5 replications i . .
26 | 20 | Saving history graphs for | Results.are studied /575’7%6? % : Mp/éff % Al o lom
all loops for the period of - Cu éﬁi %
24 hours. Taking photos /700 W At ¢
of the plants
27 | 20 | Taking of 3 samples of Sam?lﬁs of therquutlton 297/ 7“'/7. 4 /)/Mié ol e | AT
nutrient solution from are taken according L0 [6145 i ﬁ? WZ W
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[Baset

manual valves inlet and

“| outlet of the liquid inthe |

| chamber. Disabling of
C0; mode, Taking 3
samples of nutrient
solution from the bottom
of the tank using drain
valve (after outpouring
first 3 samples into
sewerage}. Emptying of
nutrient tank using drain
valve, Preparation of
nutrient solution in
external tank (see TN
96.3) . Opening inlet of
the liquid in the chamber
by the manual valves and
transfer of nutrient
solution through drain
valve into nutrient tank,
Taking 3 samples of
nutrient solution from
the bottom. Opening of
inlet and outlet of liquid
in the liguid loop.

Enabling of CO; control,

MELiSSA Pilot Plant  vniveriaciudom
eBarcelona
Type Reference | Chrono : Page :
TEST RECORD SHEET 7P
MPP-REC 10 -4103(0) 03 & ! M0
Compartment : CIVb Test Phase : 3
28 | 21 | Saving history graphs for | Results are studied .01 0] Bes (Ruhou aaeel] o~ .
all loops for the period of 650 oad g/l{l&d CA \ﬁu_@@&%qix baull C | oM
24 hours, Taking photos e
of the plants ?Lwi'@s o
29 | 22 | Saving history graphs for | Results are studied
all loops for the period of Weell ewd
24 hours. Taking photos
of the plants
30 | 23 | Saving history graphs for | Results are studied
all loops for the period of A ornd
24 hours. Taking photos \Wee
of the plants
31 | 24 | Analysis of ethylene Results of analyses are
' concentration in the air | presented as graphics Be&_ S\Q/P 53\‘-1 . Ne | e
sample with GC of the :
department at least with Dy 4
5 replications
32 | 24 | Changeover of the Solution is changed and | 16 vy 1 - ,
nutrient solution; samples of solution lc;j AR © W C O\f
disabling of irrigation before and after 0D '
mode, closing with changeover are taken, 1515 ?ho kos \—g/\/iw/

Pb wilh %’W%
i} Skwmd '

Ay thom S D3/

fv frw\.zs'c,
o Powen oL

Ao

to 18.62.18 at
(Y- (s.
C’OQ_ bl 2120100

BAS SWHﬂa
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deBarcelona
TEST RECORD SHEET Type Reference | Chrono : Page :
\ _ MPP-REC 10 -4103(0) 03 2Nye]
Compartment : CIVb Test Phase : 3
33 | 24 | Saving history graphs for | Results are studied , > =
all loops for the period of A0 5‘86 LY NC| CM
24 hours. Taking photos
of the plants - /
34 | 25 | Saving history graphs for Results are studied . 0dlo W e
all loops for the period of '
24 hours, Taking photos = o 25 VCULCUA, .MC cM
of the plants . .
35 | 25 | Labeling of 100 Done Q\{Lg.lr-la Adel{hon oOf (Sose
paper bags for drying g'\roc‘flﬁi /\‘ Q
lettuce leaves, 100 - Ae&" Sto .
: Nel CM
paper bags for drying OK
lettuce roots, 100
plastic bags for P\M\r os oo
storing rockwool y \OMX 2o bl
roots with roots poqo ﬁm
inside in a fridge iaye not beew dlor-
36 | 26 | saving history graphs for | Results are studied o, - Al C
all loops for the period of 220010 See S\(UP N M
24 hours. Taking photos ‘
— |— +toftheplants— — — — ) i N A N
37 | 26 | Weighing of each Done n.01\0 oW W wWC | M
paper bag for leaves 411900
and roots drying and .
recording its weight 16.%0 (’L‘OHS FoWe
(special template is
ready for that)
38 | 26 | Labeling 3 plastic Done 22 .07-lo
cups for taking 01 NC | CM
samples of nutrient I5:4%
solution in the end of
the test.
39 | 27 | Saving history graphs for | Results are studied 7 O X
all loops for the period of 2.0t-(0 See 24 NC | T
24 hours. Taking photos 2P
of the plants
; Done
40 | 27 | Placing of 2 scales to 29310 oW NC | eM
HPC room from the 5130 :
department and their ' [ ° one § T
adjustment. V< plaed ) Do ST
40 | 28 | Taking of 3 samples of Samples of the solution ' va:‘s
nutrient solution from are taken according to
nutrient tank: the written procedure,
nutrient tank is tightly
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U

Universitat Autdonoma
de Barcelona

TEST RECORD SHEET Type

Refetence | Chrono : Page :

MPP-REC

10 -4103(0) 03

g Lo

Compartment : CIVb

Test P

hase ; 3

a. Irrigation system is closed
off.

b. Opening of drain valve
and filling a plastic cup
with nutrient solution 3
times without closing the
valve. Don't keep this
solution but empty it
into sewerage.

c. After taking 3 samples
continuously into 3
plastic cups {(preliminary
labelled) and placement
them into the fridge.

25070
$uS

OWL

&

NC | CM

41

28

Saving history graphs for Results are studied
all loops for the period of
24 hours. Taking photos
of the plants

23,0730
9%

See & ¢

DexB),

NC |V

D

42

28

Disabling of CO, controt | Use of peristaltic pump
for taking air sample for taking a sample
from the chamberand |

subseqguent ethylene
analysis. After sample is
taken enabling of CO,
control

1£.0%io
10230

0y condrel
1 not dﬁsab\ui; Neat &)

NC. | CM

Araluyas t%] \W’/‘E

ovC

e

43

28

Analysis of ethylene Results of analyses are
concentration in the air | Presented as graphics
sample with GC of the
department at least with
5 replications

1.03-10
i 0o

oW
bub onluy 3 eeplicokor
(hme of glanatny=>0pk)

[

44

28

Disabling of all control | Plants are harvested,
loops. Opening the c?ntrol system is
chamber and taking disabled

pictures of the plants,
Harvesting of the plants
using procedure for
rockwool safe
manipulation. Taking
pictures of plants in each
tray. Writing down fresh
weight of lettuce shoots
(TN 96.4). Putting of
lettuce shoots into
preliminary weighed
labeled paper bags.
Weighing of paper bags

28.010
330
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MELiSSA Pilot Plant  vnvwniatawnon
deBarcelona
TEST RECORD SHEET Type Reference | Chrono: Page :
. MPP-REC 10 -4103(0) 03 9 10
Compartment : Civb Test Phase : 3
for roots drying.
45 | 28 | Delivery of paper bags Beginning of lettuce (3100 ‘
with lettuce shoots into | shoots drying ) 071 NC | A
Veterinary School and Z?O ? e
plants drying in the oven
at 70°C with preliminary
fixation at 103°C during
10 minutes. Rockwool
cubes are stored in a
cold cabinet at 4 °C,
46 | 28 | Cleaning of the trays Trays are clean and o2 _ wC | e |
47 | 29 | Delivery of rockwool Roots are separated 02/08flo (bwao deve anke M
cubes with roots inside | and put into the aven g1 gy oerid Lol orodor NC
into Veterinary School for drying at 70°C 04 {03 / o 9\3
and roots separation 4320
from rockwool using e
Procedure for Rockwool
— |— J|safemanipulation ' S I _
48 | 32 | Checking of shoots and Weight of 3 samples of 2@/09/10 0 Shooks ve-| o
roots dry weight in shoots and 3 samples 9t 90 [ J’
Veterinary School of roots from each Wi dove 2 Waq
tevet in the oven, it
total 24 samples
49 | 35 | Checking of shoots and | Weight of 3 samples of 2
roots dry weight in shoots and 3 samples (A
Veterinary School of roots from each
level in the oven, it e
total 24 samples
50 | 36 | Checking of shootsand | Weight of 3 samples of ) (A
roots drs weight in shoots and 3 samples f\/ﬂ F dont Mo
Veterinary School. in of roots from each
samples don’t change, total 24 samples
final records of dry
biomass should be done
next day.
51 | 37 | Recording of dry weight | Dry weights are oMo ol ies
of lettuce shoots and recorded, samples are {00
52 | 38 | Mixing of dry samples of | Samples are prepared )
lettuce shoots in order to | for further milling 20 / 03//’0 C CH
have 1 average sample
per tray, filling of plastic
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MELiSSA Pilot Plant Universitat Autdbnoma

deBarcelona
' Type Reference | Chrono : Page :
TEST RECORD SHEET P &
MPP-REC 10 -4103(0) 03 /(,0 I A0

Compartment : CIVb Test Phase : 3

cups with samples

53 | 39 | Mixing of dry samples of | Samples are prepared _

lettuce roots in the for storage 20310
extraction cabinet of the
Department in order to
have 1 average sample
per tray, filling of plastic
cups with samples

54 | 40 | Delivery of shoots 20.09 Jo C
samples to Veterinary

School for milting

Conclusion for the Test | Name .- " .| Signature. o Date
S TR BTN PE'\ B é&

306}{0
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Appendix 1 - record of implied personnel

Name ORGANIZATION Function Initials

Natalia Tikhomirova Visiting Researcher MPP Plant Scientist /\_/ T
Cynthia Munganga MPP Analysis Technician CM_
Enrigue Peiro MPP Technical manager {5?

Appudix 2 - W b Pppredix 2 8¢ MPR-GEC o-ilc2(0)}03
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Appendix 3 - deviations list

Deviatton: Criticality

’E‘H/L? e e durtnend mat f}{ré\w\m ed

High
Corrective action: Resp. | Due date
]

(T oo e o B Iwvesteent) eP
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

+ Deviation: Criticality
Low .
Cee Deu. A
High
Corrective action: Resp. | Due date
NLAL
Corrective action performed and checked: Checked / Closing Date
Rel. of retests: approved by
Deviation: Critlcality
fee Do/
High
Corrective action: Resp. | Due date
Corrective action performed and checked: Checked / Closing Date

Ref. of retests:

approved by

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

transmitted without their prior authorization
Memorandum of Understanding 19071/05/NL/CP

fkg( A




bppdix3to mpo- gec Ao-4d03(0)-03

Appendix 3 - deviations list

Criticality
Low
Medium
High
Corrective action: Resp. | Due date
N ' A :
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
1 Devlation: . W Criticality
Ehvxrwww}”cj VU 0N o TR PN M At Low
Jailed © blowe 0FF ;) lwwadity 93%

Medium

'”f’:&»-—p 35°C Shece (801 oF 1S vl IR0
WM«\%- {13 L\\
Correctlve action: _ Resp. | Due date
“the tefor s Mly s pouer e o e Bud
abw"‘\—-f ML wreek- So o oleue re)uw s (009
sy e~ is g de d QLB( Hae HPC, ot Ao Conidler
aZeMu Cield &P AQN e EANTY Aoy o hlecuaive
Cérrective actlon performed and checked: Checked / Closing Date
Ref. of retests: approved by
| Deviation: Criticality
Seows AW mhaﬂ PN I 2 /\AQ"L - Low
, Uk _Y:("Wﬁ e \~+\\““P Medium
we . TW\,& 0‘5\,\0L'm‘+ \i*( ce LS High
dng A Ha . Hao. UiD\ ech R&'Jl_
Corrective action: Resp. | Due date
N.A.
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
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Appendix 3 - deviations list

Deviation: Criticality
. . Low
edium
(et caBast foc A ?‘DCQM“; High
Corrective action: Resp. | Due date
o Jbﬂa\‘@‘\l}&& Al ?mh)m/{ e + | ee M
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
Low
e ded .45 Medium
High
Corrective action: Resp. | Due date
N.A.
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
Deviation: Criticality
) RS
Con byl et Area blod éﬁ( Uﬂylﬂm Low
! W R 5 Mefj;um
High
Corrective action: - Resp. | Due date
Nt b‘*f tan c-c"l_WMfQ& +f
NLA L
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
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Appendix 3 - deviations list
Deviation: Critlcality

\? &s{ Arr w&gh"l‘ ALW\&H@M

Sl Medium
High
Leyhp g 9

Resp. | Due date

Correcilve action:

NA, (waJr rdjamsw’r,o&&wml e

Ase et ciw*‘gﬁ)

Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by

Deviation: Criticality
Low
Medium
High
Corrective action: Resp. | Due date
|- — — | Corrective action performed and checked: — — =" — "Checked/ | — Closing Date——|-
Ref. of retests: approved by
Deviation: Criticality
Low
Medium
High
Corrective action: Resp. | Due date
Corrective action performed and checked: Checked / Closing Date
Ref. of retests: approved by
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