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In MeXxico...

* Law for the Use of Renewable Energies and Financing of Energetic Transition
(LAERFTE, 2008):

Targets for the maximum % of power generation from fossil fuels in Mexico
65 % by 2024, 60 % by 2035 and 50 % by 2050

* Mexican Centres of Innovation in Renewable Energies (CEMIEs)

Long term(>4 years)
CEMIE-Océano (20 | 7) | Financial support SENER—'
. Ocean | CONACYT

Initial stage (4 years)
v" Coordinates applied research, innovation and technology
development associated with the extraction of ocean energy
v" Is the most important multidisciplinary supplier of applied
research, innovation and technology development in the field of
ocean energy extraction in Latin America

© Self sustainability of the
CEMIE-O
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CEMIE-Océano Teams for Technical Implementation

ENERGY RESOURCES

Currents e 5 Salinity .

and tidal ¥ Wave thermal ; gradient v **Marine
| ener ‘ ' radient ) ! bi

energy A 9y genergy energy iomass

Materials,

**Offshore
wind
energy

Numerical

Ecology and *Large-scale

Network integration
integration to the and management subsystems and ical
environment of energy reosurces and physical numerica
components modeling modeling

_ Difusfion:
dissemination
and press

. . Human resources
Business Unit and international
collaboration

**Pending approval \’: *Approved after the project started

Infrastructure
management

*Technology
route map

EEEEEsEEsEsEssEsEEsEEEEEEEEE,,
~
mssssssssssssssssssssmsmnmnn®®

e &5 . Ty INSTITUTO &
@ coveccanon i 2 DE INGENIERIA =,

" A ~* ") ik a
Yty e Biologia FISICAS —

Seit ZTACALA UNAM

coNacyT w%\g@% UNAM b A w
3
) 23 insTiTuTo (| o 3,_ ( A Unlversld’ld U
o & 5 P ooy = & b el @ @i
\\ ‘}3 . (=" [ s (5 INECOL 2z W N e Cribe ot CoLmA
\

ALTAMIR

4 Guadalajara QUi B
Xy % 4/
< "uﬁ' 4_/ 7 £ POtEﬂQIa ; % TECNOLGGICO m @
‘»' _ Industrial e DE MONTERREY.



CEMIE-Océano
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Marine current turbines
development

Three blade
horizontal axis
turbine (IUNAM)

Three blade horizontal axis
turbine (CIDESI)

Combined
horizontal and
vertical hydro-

generator
(IIUNAM)

Vertical axis turbine with a helix
shape for low velocities (IUNAM)
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WEC developments

Stewart-Gough WEC-PAF: marine buoy Marine water
platform with 6 PTO and a PTO system pressure system
TLR3 TLR 6 TLR 6

(CICESE) (CINVESTAV) (UCOL)



_ CEMIE-Océano

Salinity gradient

RED prototype at laboratory scale, 0.5 W
generation (IIUNAM).
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OTEC plant prototype

As part of the CEMIE-Océano project, researchers and students from the UNAM,
UNICARIBE and UABSC, are developing a prototype Closed Cycle OTEC plant at
laboratory scale that will generate | kW of electric energy.

The turbine was designed to work efficiently
with the flow energy, reaching the required
angular velocity without any other device.

w = 3600 rpm

The working fluid is a fluoride compound (R-152a =20

liquid), chosen because

( A"

Safety Low
(. environmental

impact

Power plant size




CEMIE-Océano Natural
Laboratory in Baja California,
MeXxico

*  WEC maintenance and operation, medium and long term.
* Implementation, calibration and validation of numerical
wave models.
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Environmental impact data bases

Marine mammals

CO, Life Cycle evaluation of marine
devices

Bioclimatic estimations for improving the
forms of energy consumption in coastal
areas

Determination of morphologically
adequate coastal sites for wave and tide
energy extraction

Ecological niche assessments

Coastal species
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Life-cycle Assessment for aWEC

Resources

End of life

Material
Processing

\ Product
manufacturing

Distribution

Brusseau, 2019
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Systematic analysis of the
environmental impact of MRE
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Materials, Subsystems and
Components

Superhydrophobic, nitride
and polymer
nanostructured coatings
that prevent corrosion of
steel

30C 10Al

Membrana de éxi‘d‘\t’):de_;
Graphene oxide  JCEA AW
oo membranes selective to Cl
and Na for energy per
sanare saline gradient

Magneto-
hydrodynamic
generator for
wave energy
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Integration to the electrical

Real-time calculation of
overhead line impedance
profiles through PMU
considering temperature
fluctuations

network
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Conclusions

* Mexico has great opportunities in developing
marine energy technology.

* CEMIE-Oceano project is Mexico's first step
in the exploitation of renewable and
sustainable marine energy.

: CEMIE-Océano
* What’s next! G Asociacién Civil
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Edgar Mendoza
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