wo 2015/048092 A1 [N I P00 0RO R0 00

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/048092 A1

2 April 2015 (02.04.2015) WIPO I PCT
(51) International Patent Classification: (74) Agent: ROBERTS, Kenneth S.; ONE LLP, 4000 Macar-
G21B 1/05 (2006.01) G21B 1/15 (2006.01) thur Boulevard, East Tower, Suite 500, Newport Beach,
. e California 92660 (US).
(21) International Application Number:
PCT/US2014/057157 (81) Designated States (unless otherwise indicated, for every
. . kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, 151", AU, Ag, BA, BB, BG, BH), BN, BR, BW, BY,
24 September 2014 (24.09.2014) BZ, CA. CH. CL, CN, CO. CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
61/881,874 24 September 2013 (24.09.2013) US PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
62/001,583 21 May 2014 (21.05.2014) Us SD, SE, SG, SK, SL, SM, ST, 8V, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant: TRI ALPHA ENERGY, INC. [US/US]; . L
10631 Pauling, Foothill Ranch, California 92610 (US). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: TUSZEWSKI, Michel; 10631 Pauling, Foot- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

hill Ranch, California 92610 (US). BINDERBAUER,
Michl; 10631 Pauling, Foothill Ranch, California 92610
(US). BARNES, Dan; 10631 Pauling, Foothill Ranch,
California 92610 (US). GARATE, Eusebio; 10631 Paul-
ing, Foothill Ranch, California 92610 (US). GUO,
Houyang; 10631 Pauling, Foothill Ranch, California
92610 (US). PUTVINSKI, Sergei; 10631 Pauling, Foot-
hill Ranch, California 92610 (US). SMIRNOYV, Artem;
10631 Pauling, Foothill Ranch, California 92610 (US).

TZ, UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

[Continued on next page]

(54) Title: SYSTEMS AND METHODS FOR FORMING AND MAINTAINING A HIGH PERFORMANCE FRC

508
Poirg Bias Elrctmds

FIGURE 3A

412
036 Congiwnisnt Colt

(57) Abstract: A high performance field reversed configuration (FRC) system includes a central continement vessel (100), two dia-
metrically opposed reversed-field-theta-pinch formation sections (200) coupled to the vessel (100), and two divertor chambers (300)
coupled to the formation sections (200). A magnetic system includes quasi-dc coils (412, 414, 416) axially positioned along the FRC
system components, quasi-dc mitror coils (420) between the confinement chamber (100)and the formation sections, and mirror plugs
between the formation sections and the divertors. The formation sections (200) include modular pulsed power formation systems en-
abling static and dynamic formation and acceleration of the FRCs. The FRC system further includes neutral atom beam injectors
(610, 640), pellet injectors (700), gettering systems (810, 820), axial plasma guns and flux surface biasing electrodes. The beam in -
jectors are preferably angled toward the midplane of the chamber. In operation, FRC plasma parameters including plasma thermal
energy, total particle numbers, radius and trapped magnetic flux, are sustainable at or about a constant value without decay during
neutral beam injection.
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