07/135573 A3 |0 00 00 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | [.

) IO O T OO

International Bureau

(43) International Publication Date
29 November 2007 (29.11.2007)

(10) International Publication Number

WO 2007/135573 A3

(51) International Patent Classification:
HO2P 9/00 (2006.01)

(21) International Application Number:
PCT/IB2007/002680

(22) International Filing Date:
28 February 2007 (28.02.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/783,029
11/477,593

17 March 2006 (17.03.2006)
30 June 2006 (30.06.2006)

Us
Us

(71) Applicant (for all designated States except US): IN-
GETEAM, S.A. [ES/ES]; Pintor Maeztu 2, E-31008
Pamplona (ES).

(72) Inventors; and

(75) Inventors/Applicants (for US only): RIVAS, Gregorio
[ES/ES]; c/lo INGETEAM, S.A. OF PAMPLONA, Pintor
Maeztu 2, E-31008 Pamplona (ES). GARMENDIA, Iker
[ES/ES]; c/lo INGETEAM, S.A. OF PAMPLONA, Pintor
Maeztu 2, E-31008 Pamplona (ES). ELORRIAGA, Josu
[ES/ES]; c/lo INGETEAM, S.A. OF PAMPLONA, Pintor
Maeztu 2, E-31008 Pamplona (ES). MAYOR, Jesus

(81)

(34)

[ES/ES]; c/o INGETEAM, S.A. OF PAMPLONA, Pintor
Maeztu 2, E-31008 Pamplona (ES). BARBACHANO,
Javier Perez [ES/ES]; c/o INGETEAM, S.A. OF PAM-
PLONA, Pintor Maeztu 2, E-31008 Pamplona (ES).
SOLE, David [ES/ES]; c/o INGETEAM, S.A. OF PAM-
PLONA, Pintor Maeztu 2, E-31008 Pamplona (ES).
ACEDO, Jorge [ES/ES]; c/o INGETEAM, S.A. OF
PAMPLONA, Pintor Maeztu 2, E-31008 Pamplona (ES).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: DYNAMIC ELECTRIC BRAKE FOR A VARIABLE SPEED WIND TURBINE HAVING AN EXCITER MACHINE
AND A POWER CONVERTER NOT CONNECTED TO THE GRID

GRID

232GRID CURRENT

217GRID VOLTAGE

215

=218 STATOR CURRENT

1201

216 STATOR VOLTAGE

33
222 31 225
== ] s/l 227

i\

]

1)
19
ROTOR CURRENT 22'1” S

200

I

— 22BEXCITER CURRENT

CONVERTER CONTROL UNT (Ccu)

"FIGURE 2

& (57) Abstract: A variable speed, wind turbine having a doubly fed induction generator (DFIG), includes an exciter machine (212)
mechanically coupled to the DFIG and a power converter (230) placed between a rotor (211) of the DFIG and the exciter machine.

=

Thus, the power converter is not directly connected to the grid avoiding the introduction of undesired harmonic distortion and achiev-

ing a better power quality fed into the utility grid. The system also comprises on electric brakecircuit (231). Moreover, the variable
speed wind turbine includes a power control and a pitch regulation.
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A variable speed wind turbine comprising: a rotor including
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drive train including at Teast a doubly fed induction
generator (DFIG), said DFIG having at least a stator
connectable to a power grid; at least an exciter machine
coupied to the drive train; and at least a power conversion
device isolated from the grid and electrically coupled to a
rotor of the doubly fed induction generator and to the
exciter machine to transfer electrical power between the
rotor and the exciter machine; and an electric braking
circuit placed in the power conversion device between the
rotor and the exciter machine.

2. claims: 15-21

A method for braking using an electric brake in a varijable
speed wind turbine, the method comprising:

sensing a braking condition for activating the electric
brake; determining if the sensed braking condition exceeds a
threshold; and activating the electric brake to drain
braking power from at least one of an exciter machine and a
rotor of a doubly fed induction generator (DFIG) to a
dissipative element in response to the sensed braking
condition exceeding the threshold.
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