wo 2013/151534 A1 I 0N OO R A A

(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 2013/151534 A1

10 October 2013 (10.10.2013) WIPOIPCT
(51) International Patent Classification: (72) Inventors; and
E21B 21/10 (2006.01) E21B 34/06 (2006.01) (75) Inventors/Applicants (for US orly): WILLIAMSON,
(21) International Application Number: Jimmie, Robert [US/US]; 1421 Flowers Drive, Carrollton,
’ PCT/US2012/031956 TX 75007 (US). COLLINS, Leo, G. [US/US]; 13208 Ce-
dar Lane, Farmers Branch, TX 75234 (US). REESING,
(22) International Filing Date: David, L. [US/US]; 1304 Rusdell Drive, Irving, TX 75060
3 April 2012 (03.04.2012) (US). BAYH, Russell, Irving [US/US]; 3715 Canon Gate
- . Circle, Carrollton, TX 75007 (US).
(25) Filing Language: English
L . (74) Agent: YOUST, Lawrence, R.; Lawrence Youst PLLC,
(26) Publication Language: English One Waterway Court, Suite 3B, The Woodlands, TX
(71) Applicant (for all designated States except US): HAL- 77380 (US).
LIBURTON ENERGY SERVICES, INC. [US/US]; (81) Designated States (uniess otherwise indicated, for every

2601 Beltline Road, Carrollton, TX 75006 (US).

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
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, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

[Continued on next page]

(54) Title: DOWNHOLE CIRCULATING VALVE HAVING A METAL-TO-METAL SEAL AND METHOD FOR OPERATING
SAME

140
142—

162—

150

;104

| —138
130
T~132
%»166
164

7
154
——160

1152
| —148

158

156

144

Fig4

/™—134

~146

(57) Abstract: A downhole circulating valve includes a generally tubular outer housing having an axially
extending internal passageway including an internal seat and at least one generally radially extending
opening formed through the housing intersecting the internal seat. A valve element is rotatably disposed
within the internal passageway. The valve element has an axially extending internal bore and a head por -
tion disposed at least partially within the internal seat. The head portion includes at least one generally ra-
dially extending seal element. The valve element has a first position relative to the housing, wherein the
seal element is not aligned with the opening, thereby allowing fluid communication between the opening
and the internal passageway. The valve element has a second position relative to the housing, wherein the
seal element is aligned with the opening and wherein the seal element forms a metal-to-metal seal with the
internal seat, thereby preventing fluid communication between the opening and the internal passageway.



WO 2013/151534 A1 AT 00TV V0T 0 T AN O A0

84)

SE, SG, SK, SL, SM, ST, SV, SY, TH, 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): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,

LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,

SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

Published:

—  with international search report (Art. 21(3))



