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The world of surface treatment
has seen a growing interest in
the preparation or
functionalization by atmospheric
plasma torches. In a typical
plasma torch, the plasma is
created by the passage of an
electric current through a gas,
between two electrodes and blow
outside the nozzle. The gas is
typically nitrogen, argon, helium
or simply air as for the Matching
Project. This technology is very
suitable to pretreat any type of
substrate. The carbon residues
are burned and removed while
oxygen functions are embedded
at the surface improving the
adhesion between the metallic
substrate and a subsequent
coating.

Atmospheric plasma torches are
also very efficient for depositing
non-stochiometric

compounds

using an organic  metal

precursor. The composition of
the film is directly linked to the
dissociation degree of the
precursor. In the case of
MATCHING, the objective being
to produce  coatings  for
wettability control, hexamethyl

disiloxane (HMDSO) was used

Different deposition conditions

were tested and optimized
showing potential interest in
thermal exchange efficiency.

Focus was put on tuning surface
wettability to promote dropwise
condensation with low sliding
angle. Durability of the layers
was improved by combining the
coating with a air plasma
pretreatment also applied with
the torch.

The advantage of plasma
torches compared to classical
PECVD (under vacuum or
controlled atmosphere) is that it
can be used directly in the
without

atmosphere using

specific chambers etc. Easily
coupled with robotized system or
multiplied to coat large parts, this
technology can be used to treat
any types of parts, and
particularly long tubes.

In  MATCHING, IONICS and
MATERIA NOVA designed a
specific application test bench to
apply coating on tubes in an
automated way. This allows the
deposition of a silicon oxide layer
on 2.2 meters long tubes (length
needed for the pilot systems
implemented in the Matching
project). However the system
can be upscaled to several

meters, IONICS being

constructor and  seller of

Partner update: VITO on TCA

Costs and Benefits of MCDI -
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Benefits

Ref Power station : 525 MW CCGT; Average 3 climate zones, hard water cases
Ref cooling technology : wet cooling tower, COC: 2,2 (Hw) to 4 (Sw)
Drought risks for period 2020-2060, (Ilow, mid and high estimate)

Figure 1

Many riverine thermal plants in
Europe using wet cooling
towers are already or will be at
risk for unavailability due to low
water levels and/or high water
temperatures.

The Matching project assessed
in detail 5 technologies to
reduce water intake for cooling
and tested them both on lab
and pilot scale.
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For three
(Membrane
Deionization, MCDI;
Membrane Distillation, MD;
and Industrial Vortex
Generator, IVG) a further
analysis simulated their
application in a new built gas
fired power plant in locations
with varying climate and water
quality. These technologies will
reduce water intake of 30% to
66%.

technologies
Capacitive

It will increase gross costs for
cooling with 10%-75% but will
also allow for cost savings
(avoided costs for smaller
installation and less chemicals)
and additional income as
drought risks (estimated at 2,5
% of annual income with
current practise) can be
reduced.

m Avaided costs

® Net impact on costs

® Avcided risk, High drought risk.
Avgided risk, Mid drought risk
Avaided risk, Low drought risk
Net impact, Low drought risk
Net impact, Mid drought risk

® Netimpact, High drought risk

Uncertainty bars,
expert judgement

: Cost Benefit of Membrane Capacitive Deionization

In the project, we have
identified the technologies and
conditions for which the
economic benefits outweigh
the costs.

Figure 1 illustrates that the
annualized gross costs for
MCDI (hard water cases)
amount on average to 1,2
million €. This is for one third
compensated thanks to
avoided costs (e.g. less
chemicals). If we account for
the avoided risks, the total
benefits will outweigh the costs
for plants subject to average
drought risk. In addition, the
reductions of water
abstractions will bring
additional benefits to society
that are not accounted for.

More information is available
from the brochure at the
Matching website.

MERADES is a pilot testing
facility located on ENGIE Lab

MATChING

The 42 months project
MATChING ended on August
31, 2019. The project started
formally on 15t March 2016. It
had its kick-off on 16-17 March
2016 in Pisa (Italy) and its First
workshop on “Key
Performances and Success
Indicators for Cooling Systems,
Water Treatment Technologies
and Materials for Steam
Condenser” on September 21,
2016 at the EDF Campus of
the EDF Research Center in
Chatou (close to Paris). During
the workshop, the colleagues
of EDF organized a site visit to
some of the facilities used in
the project (PERICLES and
THRYCO).

The First MATChING General
Assembly Meeting was held in
Brussels (7-9 March 2017) to
discuss the project status
update and to plan the
activities of the next six
months. The third day (9
March) was dedicated to the
visit of the Balmatt geothermal
drilling site in Mol.

The second MATChING
workshop was held in Lyon
(FR), on 18-19 October 2017,

Membrane Distillation
allowed to recover blowdow

Workshops overview

During

Visit in N. San Martino Geothermal site

(MD)

n

under the  auspices of
the IAHR Industrial Cooling
Tower Conference 2017. A site
visit to the Bugey Power Plant,
one of the MATChING
demonstration sites, was
organized the day before. Two
panel discussions have been
organized during which it was
also highlighted that cost of
water in most of the cases is
not such that it pushes big
investment for avoiding water
consumption. The Third
General Assembly Meeting of
MATChING project took place
on March 21-22, 2018, in A
Corufa, Spain. The meeting
started on March 21stwith an
an update of the project status,
for each WP; it ended on
March 22" with the site visit at
As Pontes installation. The
most relevant results of the
first 30 months of the
MATChING  project  were
presented during the “Water
Management in the Power
Sector Workshop” (October 2-
3, 2018) in Rome, attended by
around 50 people. The Third
General Assembly Meeting
took place in Pisa on March
12-13, 2019. The latter ended
with the site visit at N.va San
Martino power plant
(Monterotondo Marittimo, Italy)
owned and operated by EGP.
Finally, the Final Workshop of
MATCHING project was held in
Bruxelles on June 25-26, 2019.
the workshop, the
participants had the
opportunity to attend
fascinating and productive
speeches on the research
activities and pilot
demonstrations developed
during the project.

For more information.

A novel probe designed and

developed by AIMEN was
integrated in the geothermal
installations of San Martino and
VITO demo sites for in-situ and
on-line corrosion monitoring of the
piping systems. Electrochemical
Impedance Spectroscopy (EIS)
was selected as a sophisticated
technigue to determine the
corrosion rate and define the
corrosion mechanisms and the
scaling degree of pipes by the
determination of the Polarization
Resistance values (Rp). Rp values
combined with standard optical
analysis allow at establishing the
corrosion resistance of different
materials and coatings exposed to
the geothermal fluid under specific
conditions of pressure and
temperature.

Results evidenced that non-
destructive EIS technique is a
powerful tool to be used to monitor
the status of metals and coatings

long before any visible damage

occurs.
New EIS-based corrosion
monitoring  system allow at

anticipating pipe damages and
leakages in the geothermal system

and, in consequence, to optimize

site, Linkebeek. This pilot is
made of two circuits in parallel
simulating semi-open cooling
circuits. The facility was

water and reuse it as intake the
water for cooling water circuit ENGIE Lab:

and |dUStria| VorteX Generator Christophe_Vanschepdael@enqie
(IVG) treat the recirculation

operation conditions, the

as precursor. Thanks to industrial equipment.

energetic species present in materials selection and to prevent

plasma, the HMDSO molecules shutdowns and save time and

coupled with different id ling in th Lom costs of maintenance
are decomposed and a SiOx-like . water to avoid scaling in the '
, _ technologies. In  the test cooling water circuit. The trial
layer is deposited on the . . L
configuration, one circuit iS  results show that the tested VITO:
substrate. ~ Depending  on operated with conventional

technologies allows a water
saving of minimum 20% and
an acid consumption reduction.
The valuable data collected

sofie.vanermen@vito.be

treatment (acid injection) and
the other circuit is used to
validate the tested technology.

parameters chosen (as power or

precursor flow rate) the layer

deposited will be more or less

_ 7 T — L . Membrane Capacitive  during the pilot trials have
organic and lead to a more or MERADES Pilot Cooling © “z=.~ * .~ .= o * - = Deionization (MCDI) was used  gerved as input to the cost-
less hydrophobic layer. ] Tower % o : : to desalt intake water, benefit analysis.
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