CASE STUDY

arteche

Resonance Phenomena in Bii Stinu and Santo Domingo Wind

Farms
Objective:

The wind farms Bii Stinu (164MW) and Santo Domingo (160 MW), are located in the municipality of Juchitan,
Oaxaca, Mexico - one of the areas with the highest wind potential in Mexico. Initially, Arteche supplied 4
capacitor banks in each of these wind farms at the request of the client. The capacitor banks of the Santo
Domingo wind farm were 7800kVAr each, while those supplied at the Bii Stinu wind farm were 10000kVAr each.

Both wind farms during high generation required the insertion of capacitor banks, which caused an increase in
the harmonic content of the wind farms. This showed indications of a possible resonance between capacitors and
the power system, implying that the National Centre of Energy Control (CENACE) will order both wind farms to
be disconnected.

The objective was to clearly determine the problem by measuring power quality at the time when the capacitor
banks were inserted, and simulating this in specialized software to propose the best solution in both wind farms.
After this, Arteche had to supply the most technically and economically viable solution in order to assess through
energy quality measurements that the resonance problem had disappeared once the solution was installed.

Scope:

Arteche North America developed measurements, simulations and resonance analysis to avoid the problems
generated by the resonance phenomenon in these wind farms. It presented the best alternative in each park. In
EDI, the solution was to reconfigure the capacitor banks in harmonic filters tuned to the 5th harmonic; in EDP WF
the solution was to reset the capacitor banks to harmonic filters tuned to the 17th harmonic. The final stage of the
project was to perform energy quality measurements by inserting the harmonic filters in each park under
operating conditions and assessing that the harmonic distortion was kept low in compliance with the provisions of
the Mexican Network Code.
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Company description:

EDF EN, is a French electric power generation
company, with 8000MW of wind installed in 14
countries. In Mexico, it has been operating for more
than 16 years, with more than 400MW wind power
only in Mexico and with a view to increasing its
presence.

Customer Requirements:

Need to comply with the CENACE Network code of
the aforementioned wind farms; both wind farms
had a total installed capacity of 326 MW.

Initially, capacitor banks are supplied, but
resonances are present when the capacitor banks
are inserted.
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Given the above, it is necessary to correct the
problem since there was a high harmonic distortion
in both the capacitor banks and the common
coupling points.

The problem must be corrected, either by upgrading
the capacitor banks or by reconfiguring the

capacitor banks in the harmonics filter. The solution
then needs to be assessed with energy quality
measurements.

Application and implementation:

Upon detection of the Arteche problem, a site was
set up to perform energy quality measurements and
confirm the existence of resonance with the
insertion of the capacitor banks.

Simulations and studies were undertaken to correct
the resonance problem by reconfiguring harmonic
filters, adding air core tuning reactors.

It was also necessary to change the switching
means of the capacitor banks, since the initial
supply was with zero-crossing switches and are not
recommended for the switching of harmonic filters
due to harmonic distortion.

Owing to this, it was decided to use a switch with
pre-insertion resistors to be able to switch the new
harmonic filters.
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BENEFITS:

When there is resonance with the insertion of the
capacitors and it does not appear more when
installing the harmonics filters, CENACE will not
disconnect the parks at high generation and be able
to sell kW even in high generation.

The solution implemented by Arteche allows wind
farms to be interconnected to the CFE transmission
network by complying with the requirements of the
CENACE network code.

In addition, the client avoids fines for
interconnecting to the CFE network without
complying with the network code or generating
problems for the CFE transmission line due to the
generated resonances.

Measurements and Study

Arteche developed the measurements to clearly
determine the resonances during the insertion of the

capacitor banks. In addition, it also took the
measurements to assess the solution that was
proposed by us.
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The study of resonance and harmonic analysis was
developed with Palladin software and with this
study, the operation of the harmonic filters was
assessed, establishing that they will not amplify the
existing harmonics and will filter them. In addition, it
is verified that no new resonances appear in wind
farms, thus ensuring compliance with the network
code.
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CASE STUDY

The reactive power compensation
system.

Harmonic filters Open Rack floating star connection
assembly, 4 per wind farm.

Air core reactors tuned to the fifth and
seventeenth harmonic.

Capacitors connected in single floating star.
Fuse type for protection of each capacitor.

Disconnector switch with pre-insertion resistors
for each harmonic filter.

Grounding blades for each bank.
Lightning class station for each filter.

Transformer of potential for protection of neutral
imbalance.

Centralizing cabinets to receive the signals of
closing and opening of the superior control of
the wind farm.

Column porcelain insulators for bar supports.

Bars and buses for interconnection of critical
equipment.
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